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fas sftbto&zwc.mMm&nfr, mmytv 
yXs 3%&mm<omfz>tz&<Dmny-, 39 
mmm^ m$> % „ 4 0 ^11© #y * o -r 7 * 

Mia^^v^o^7^57-4 o, 4i*^«fiE$nrc 

feSNtft^&TifcSo 4 3, 4 4, 4 5tiESrN57 

4 6, 4 7«UU-UyX\ 4 8, 4 9, 5 0«7 
-C -)l K U >X\ 5 1, 5 2, 5 3 fi AfffiJ{Ift7 Y ;l/ 
A, 5 4, 5 5, 5 6 5 7, 5 8, 5 9 tt 

20 6 0, 6 1, 6 2£JftH><*;k 6 

3, 6 4, 6 5ltm$Myt7<()\/J*. 6 6, 6 7, 6 
8 am 7 2 &*£M©£y * O v * 5 7- 7 
0t»SIt©^V^n^7^5^-7 lfrP>#f$$tl§ 
5 £V ^ n ^ 7 ^ 7° U XA, 7 3 fi 

S¥UyXTS§ 0 

[0 0 7 0] ^;W^F7V7\ MBKiS^y 

7°, **;y?y7 , %<Dm : 7V7 , 3 ofrzmznz 

30 *^*figSnSSlOU>X7H'S3 2tAftftSo 
£U©UyX7Wte3 2fcAI*Lfctt*li£»0ttJfc 

3b^«fig$n5^ 2 CD U>X7 WIS 3 3 fClR^f § 0 
S 1 OU>X7 Wfi3 2(DU>X^<Dl^£g®±, 
Si OU>X7 Wfi3 2 tS2CU>X7WS3 3 

uyxm?m^^)im{mmmm-?&% 0 % 

2 © 1/ yX7 U^ffi 3 3 © U> X*?{iS 1 © U >X7 

40 M£ilt£$J6T^3 0 ®2©U>X7Wffi3 3^5. 
ffiML/c)fett{S^^¥^3 6tA*ft5. 

[0071] Mmm%m3 ea, ii^i7°ux 

A7W3 4 t{Mmn^m&% 2%<D 1 S1S3 5 

li^l7°U XAfcSg 2 © UyX7 l^^fe 3 3 © U 
>X*?©^2^©1 t°7^T«L/ct©T-£0, - 
0©{I^17°U XAt A^L/c^ttfl^ffi^n, P 
{iBiHU SflBiSI^§ 0 S^b/iSfi^©^ 
ti, K©KlfffifcA*fLStf£*f$n5. Ij&LfcPfl 
50 )tt±, M^IrI* 9 0 0 mm * 2 ^© 1 Site 3 5 
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tt£i£ll^*;l/6 0, 6 1, 6 2±fcMfiSWTSfc46 

[0 0 7 2] F,PM^I£3 9fr£fcH!«fL/c)m, 
JBt^¥S4 2^AfffS 0 &#«ft¥#®4 2fcA*f 

0)#<<f?U'(y<7*7-4 lt«k»3, j& iL »©feft 10 

fi{lft7^A5 l, £88*65 4, tt¥fttl«i»E5 
7SMLT, $ B B B ^*;b6 OfcAftffS. fSOfettfct 
£1*^7-4 3T?KI*Lfc1& 7^-/I/FU7X4 9, 

ffi5 8^1ILTii/^*;V6 1 fcAltf So if©fift 
teUl/-U7X4 6, 4 7^m?.7-4 4, 4 5£1 
iflEST*s<fctfE#LT, 7-c-;l/FUyX5 0, Altl 
{Ift7^;l/A5 3, ££M5 6, ft¥ffiffi*§fll«5 9 
fcBlLT, «£^*/U6 2tcAWT5o 20 
[0 0 7 3] 3$©$ B B B ;U;b6 0, 6 1, 6 2fct7* 
r^7v h U -ynH^^T, ^fcfSUfcil 
fflflnt JEOf&lfflJfc: «t 0 A8\f"t 5 ft ©{§ftMI£^ 
{t£-£, Ztl^twm&^l 6 1,6 2, 6 3©MiJ 

7t7^;bA5 1, 5 2, 5 3£Bilt{»J{Ift7^l/A6 
3, 6 4, 6 Sfcfcffi&^fctfTftfcSHBU S-n^ft 
& ^ tOlfi^rffMtSo Bil«)t7^;l/A6 
3, 6 4, 6 5%^jflLfc#feBi, fe£$ft^¥S? 
S5^^n^7^7UXA7 2fc«fc!K ^ W©#fe 30 
ft *ft*n*E*f O *V 7 o ^ y 7 5 7 - 7 0 , ts 

it©^V7a^7^57-7 nc«t-3TS^n, n© 
[0074] <i<D&5%mmmm&, m^zo 

6 1, 6 2, 6 3£ffl^TV>3fti6, B£I><T£TO© 

[0 0 7 5] H2£jS^Tft^fflM{M©«$ 40 

A 5 K $8Sffi5 4,6 6, ft¥fiffl*SfM5 7, « 
tBW{MIft7^/bA6 3£*LT^3„ 
ffiffi^*;I/6 0£Dtt[R]T5 2$tD#vXSI68 
0, 8 1, #7*a«8 0, 8 1 BBfciifASftfcifofll 
8 2 «fc tf US**- K7©ffiil.#? 8 3,8 4 

ft¥TOI«5 7fuOV^bTV^. 
[0 0 7 6] *v^y7* B B B «:ft^WfcIE©H$tt?$> 
0, ft£[SlfcftLT£4i6tA8tLftftU:, ZVXMftmz 
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C3c COftfc, l£**-F0«pllteAWLfciffil* 
ffittttJlBHJjT «fc U t;Tff Hflft i: ft »K - 

SRofttf tHttmft7 ^ ;i/ a^jiis u n y h 7 x M£ 
*WT5o OftttKft LTOAIfft tf*£ < 

[0 0 7 7] C(D/c46, ayh^XMtfcfilStfSfc: 

7Xgffi 8 0 ffllOJKJ&OElRlEfc t tU^IJ^7XSffi 8 
HB!l©ffiftOE[Rl^lRltt9 0fiSftl3, ^nf'n 
©KftlfIJT«f B ft? 8 3,8 4 ©ElRlfcfitt #7* 
S»^iP^^]^l^^^{bL/cA^7U 7 FIE 

[0078] %mmm%m 7 a, ytm^m-^ 

\Vk & OrV 7 3 r 4 y 7 Mbb 8 8 JtftW&£ 
<9 , !g**~ F?©$ B B B 1 8 2 ©SH#? 8 

3,84 ©e^m?©, mm zzminmm 

fiH<ffif!?S = ^™il7^^A8 5, 8 6©E 
lRlfcM:l3{£4jgfr5{S{£6 8fiS"eJ¥*^KaB!WK 

mmitQ 0-8 0 nm|fi"ei5S, 
[0 0 7 9] ^fuTOf»ft5 7ti, AI#JJ^77SI6 
8 0{PjJ©AMffi^l^©» B B B ^?8 3 tteffltt*7 

xas 8 1 mmmmmmm^^ s 4 7-©^ 

nfc^JSL/c)t¥TOi«7^;l/A8 5, 8 6^1$ 

ffift^? 8 7 MS l r N wm\z * § filBl^Mf«-r 

aifitfflll 5 7 Ojfc 8 8 ± 0 WJ± 

[0 0 8 0] Tfcfc^ ^J«3|g0^-r<fe5K, 
fflffiflft 5 7 tc43tt 5 ffiS^^U 6 0 tjMJOil 1 CD 
7^fOTifi7^A 8 5 ©T^IJOrV Xar^ 7 2 
SH^mi AltiJtf? xlffi 8 0 il©±#il©ffi^^ 

5^ ^lC0^fi|fflfl7^;bA8 5©tfj|fflOTY7 
7^1H^?}iAlf#J^7XSffi8 OtJcD^^cO 
SH^? K § ffitiM?S«*fTi/\ MJSH©7-^t «fc 

a t , ^ i (Dmmmmy * ;ua s 5 ©±^i©r -c 

xnr ^ y ^» B B B ^?^T¥iJ©S B B B ^?^M-r§fiffl 

[008 1] s/c, mm®x-*t&5£, Kmmm 

«S5 7KfcitSS(ll^*;l/6 0^e)i^lI[J©^2©^ 
¥ffifflfflflt7 -f ;l/A 8 6 ©T¥fIJ©fV xnr 7 

n^?ttf±iitfiij^7xsffi8 1 iJ©T^iJ©/i B B B ^?t 

fc, ^2©^fillffil7^;bA8 6 0Wf^X3 

t-y 7 *jKffismifflftNfti#7;*gffi 8 1 fij©^ Hoa 

B B B ^?^Mf SfiffiHM«*fT v\ WJSH@T-^t-J; 9 
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H 2 <Dft&mm7 J ;UA 8 6 ©±^{|iJ©tV X 
W B ^te±?{IJ©$ll#? F fcft* SfiEffl 

[0 0 8 2] ft$ffiffi««ffi5 7**j«LTV^2^0 

mumm i < n l 8 5 , 8 6 © ? ^ 6 

0 tjfilHHOOH 1 ©ft¥fefgffl{«7 -f ;bA 8 5 {J, Alt 
{&J#7XSffi8 OfflJOAftHIIElRlljfiftOSlll^ 8 3 

[0 0 8 3] cntc^tT, r»^;i/ 6 0^51^1 

©s? 2 <ommm7 ^w* 8 e ^ mmyzM io 

[0 0 8 4] ft¥ffiffiffi«« 5 7 ti 2 0©ft^{£fflffi{« 
7^A8 5, 8 6*«12tffc«jrcfe5a\ ft¥t 
fflffif«7^A8 5, 8 6©*n?ft*#fS&£S-rt 

[0085] C ©± 5 LT\ ?fe B sl 8 2 TOlM/f^ 
«fc < Mfl-T Sft WgWM 5 7 

rzm-e&vTt*. mmm ^yvyzh 

[0 0 8 6] 03^AMIJfl7t7^;l/Ai:fc B s /^;l/«> 

(a) «£#£«9 1 mw\z, ftmmmm 2 1 

AltfMlft 7 >r ;!/ A 9 0 £S£ D §Wf;ll, 0 3 © 

(b) tt£8gfi9 10^©Sia»ii7^1/A 
9 0 m& D Sfctf, * 5 £ A!tfflJ{Ift7 Y /I/ A 9 0 fcft 
¥ffiffiffi«ffi9 2%tet)^^fem 03© (c) fi 

ASMift7 ^ }]/ h 9 o , mmwm 9 2 30 
msLLtcmmm 1 , 9 e^D^^a^s 

[0 0 8 7] ft¥fitfB*f«K9 2H\ ^ngftti^f 
& -3 T ftfcfi i: A, tlWf, ftMfcH: if ft v\ 
Lft^oT, F ?©^ S £ fgTte (S i: A, 2 4 

xHiST^ty^^i;*. 40 

[0 0 8 8] fi^^bA^SIlii:©^ ft 

^tetBM«« 9 2 t 5 gPp°:^ft 

[0 0 8 9] ft¥ffitiffil«ffi9 2«fl?«JB8T*£i;5 

{Wfc Lm ffift«7 Y;l/A©iSftl7i&3!tf U t£- 
-;b7;l/3-;l/ (PVA) ^ft^MMfi©££{*i: 
LT^3FU7-tef-;Rr/Hn-* (tac) , 
ffiTfc5U-7 7^7#7*tffc3o 50 
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[OO9O]03©(a) tt$#gffi 9 1 OMfflJK AW 

ijfift 7 -r ^ a 9 o t Kmmmm 9 2 •? £t> t 
msmmm^ 1; § /c^ ^ 7 7 >r 7 #7*0 c w 

£f;7^{Ift7^bA©ljMi£ft£¥m<:L-t, % 

[0091] AIWJfift7^;l/A9 o&fti(fre>©fttf 
Ait Lfctf AWftOffiftEfltf aittfc¥fr"?<&o 
Tt, ft!RiKfc:<fc3igfi±P£#5«, Lfe^oT, m 

mmm < Mistf a t v ^ 7 7 ^ 7 x# t t 

[0 0 9 2] AftfIHIft7^;bA9 OOjtEtfSftTfc 

or, t, v-ftmm7 7 <<7X77>m<D$ftm 9 

IT'S 31^ Ai>fMllft7^;bA9 0© 

CCO/c46, tt¥fi[ffiMttK9 

2 -\©^f^t±/j>$ < , ^<DUM±mnmm^^o 

LtcftiT, mi? 5 ft Alt L fctf^T'S o T 
AMJ{Ift7^;UA9 0£DTAC ( h 'J 7-fe*;Hz 

7 1 5 1 1 1 , AMiJfIft7 ^ ;b h 9 0 ©fi^tt^El 
[OO93]03O(b) Oii^{4, ft¥ffifflffi«fi9 

2 AMIJflft 7 9 0 fcifi 0 £frtf/c*M?£ 

So Ai«jf§ft7^;i/A9 ooaa±^^ft¥(i*iffi« 

£ 9 2 tfi* b^t < , AMWift7 ;l/A 9 0 gf*<D 

ft^*tWfgT-r§o L^L, M3<D (a) iiltK 
l/T\ AitiKIft7^;bA9 0 km§hrt*)l/9 3 fcOH 
lift7^;l/A<7)fiftlPVA 0t°'JH^-;l/7;bn 
Jf»ft^ffiffiffiffitlO$^T*S5 T AC ( h 'J 7 

■fef-;i/-t;bD-x) , msttmm&zftm 
77>Y&umm*z\i\ trcA^T, Ai«ft7 

Y;bA9 0©fig±ITOb^h^tI£^ 

[0094] 03o ( C ) o*^{4, mmmmm 

2lt s Al«ft7^;l/A9 0fei^©$#S^9 1 

i:t±«-«lbrc*fig-i?a6Sc ft£ffifflfif«K9 2«AMfIJ 
Mft7^;l/A9 0©Sfi±#OK»«§lff, S/c, A 
*fHlfflft7^;l/A9 0OSRfS«[9 1 t-9-7 7^7^7 

ftMA^ 5 1 ft ft ^ Alt L /ctf ^T-S ^Tfe, A 
S«ft7 ■< ilk 9 0 © T A C ( HJ 7-b^;b-b;bn- 

So Sfc, ft¥f5ffimS9 2©rSS±^ff^f\ A 
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J 7b A 9 0 QfflmZWtV t §0 Lfctfo 

[0 0 9 5] £©,£ 9 S^^gg%«fig1-S± 
T\ ftiH^©)^^ AMlJfIft7^;bA9 OJffflt 
9 3 0iat£2E>££K:fSi;T, 03© (a) 
7^103© ( c ) C«fc3ft^ffitifii«ffi9 2 0BEH* 
aS?Wfc«fi!Jt5 c fcfc «fc <9 , IS**- K©t?5tf ft 

3> h 77 h J£tfflf^&?iIift;&f#S c fctf T£ 
§ 0 10 
[0 0 9 6] 04t?fe B B ;^.;KDtili^iJ^7t^fWi« 
«£EfiLfc£fiS*** 0 14© (a) tt5KPSS95 
©Mc, tt^ffifflffittR 9 2 tfMU{Ift7 -i )\>h 9 
4fc*I£t)£fc-frfc#tJ& 13 4© (b) {±$8815 9 5 
©ffi t tiMl{l)t7 •Y;l^A9 4%SfiO 2 

5 \l mmma a h a 9 4 9 2 

D^-tt/clC 04© (c) tittilM^7^;I/A9 

4, yt^mmm 2*zft?hmircmm9 

5, 9 7tft!it)^t)^rc«^T'fe5o 03© (a) ~ 

(c) (Dm&umzMi., %ft?ftftmmmm9 20 

2%ftft^^;l/9 3 £tfMIJj§ft7^!/A9 4©HtE 

[0 0 9 7] ftfMlft7^A9 4^©A&fB±, A 

it#Ki7ic7 ^ 9 0 xMt mmimvyt* 1 . 0 

t LT, AIMiJ<lft7^;l/Al$$0. 9, $H/<*;l/ 
9 3 ©r?W5:tt?Jl»£: 0 . 4 5 ^t3o £©1 

ffi««9 2fcA*f* SftffiSfi, }foII><*;l/9 3©AI* 

COftfe, Af^JSt^SKSK, ttfc<fc3tt¥ftffl 30 

mm& 9 2 {±$; B B B/^;b 9 3 1 mmuyty ^ ;u a 9 4 

©F^IEl L/cl$©£tf J: v\, 
[0 0 9 8] 03fcH«fc, ffiI«J{§7t7^A9 4^ 
?*b b b^I/9 3©fifi±#UW?)fc¥ffifflffi«ffi9 2 
©jlH©SOTt£]Si;T, 0 4 (a) 7^5 (c) ©£ 
5 ft^fiffiffiflS 9 2 ©Efi£S«c#§$<r3 c i: 
Kit), lS^-F©fr5>tfft<, nyhvXhM 

[0 0 9 9] 01©i9^?S^gg©^t*3^ 40 
T , F,PM¥¥$ 3 9 © F -f y^-tf 2 . 0 G» 
/W\©Aftft£jJtt±± l 4. 5fi) ©1£, AIMft 
7 -y ;b A hrft B H B ^^;l/©^^^{]ifflffiflfi^Ett § 

[0 10 0] ^™i«S5 7, 5 8, 5 9fi, & 
*©3$©^ B H B ^;Wc#jSLTEfiLT^5^ 

1 ft fe L < (i 2 #©$JI^*/l/KttfST § «fc a KEE L 
Tfe«fcV\ C©»^ ft¥titfB*i«E£EfiLfcfift© 
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[0 10 1] JW±©«fc5fc:, AI«iJS^«tHI«^7 

gtSCfcfCfctK !S^?©t?P>©ftlA I3>h7 
Xhft&¥»^|ir£t3 0 3 5tC, 3$©$bVU 

[0102] (H1©^H 2)05 i±#IP£©3ljl©J£ 
H2 ©S¥lg^S©^M^L/ct©TS§c ffiA 
7^h;W7i:LT, £7-7^U#£ffMLfcliiS 

[0 1 0 3] ^©1 0 o&ytffiv&zwmjy'?, 1 

OlliSW, 10 2!i^l£D^X7Wfe 10 
3 li£ 2 © \yy%7 Wfo 1 0 4 \%{Wt%WfV XL 
7 Ul\ 10 5 &flft0$s¥l£?£l> 2 #© 1 
1 0 6 ttffl^lB^U XA7 U-fl 0 4 £ 2 #<D 1 

ffi 1 0 5 A^iBgsnfeOKtaswt^*? , 1 0 7 

)tU>X 1 0 8t±)tgS^ST»3fttf5fci6©^5 7 

-,109 it*$m<om 2 k:feit5fia^¥¥STa& 

[0 10 4] Sfc, ^©1 1 0fi7^-;l/FbyX 
1 1 HiAWJfi)t7^;l/A, 1 1 2tt5^Sfe 1 1 
3 fi^fiEfflffim 1 1 5(iigB B B/^^;b, 11 Aim 
b b b^^;H 1 5±tffM$nfc*v-7^;l/^, 1 1 6 

&mimm7j)iL, 1 1 utmm. usim 

?U>XT*feS. ^1©MI 1 ©S^SS^SSi:^* 

§©t±, 1 m^-zmmmmm®, 

[0 10 5] FSHM^Sl 0 9frtbmittm, 7 

-r-;I/FU^Xl 1 0, AI>fWI^7^;l/Al ikJ 

mm 1 1 2, x&mmmi 1 3**^*7-7^ 

;b^i 1 4^1jibT, «b b b^*;H 1 5{cAWfS 0 
«h b ^^;H 1 5©#HJRJ«:{±ffx lx *©*^-7^ 
1 1 5^ffM?tiT^§ 0 

[0 10 6] Sb b b^^;H 1 5«7^r^7vhU7^ 

^StfS^T, MfI^tcjSi:/cB^©Epiin«ff© 
;n 1 5<DMM£mm%% : Sttz&5tcmwirc\$i 

#Jfi)t7^;l/Ai 1 i*5j;tftt}MiJ{I)fe7^;bAi 1 6 

tzm$t>#Tmmu mmmt& 0 mm 

te)t7^^Al 1 6^11L/cBiS¥byXl 1 8fc 
J;f9X^U-y (0^€f) ±KMAS¥^n§ 0 «b b b 

[0107] Sb b b^^;H i 5©lB B B lT-©liaJjfKi 

%mm&zmBL<m-t&yt&tiLmmi 1 3 

t«tt), »^;H 1 5-\©AI^At^)WAIf 
L/ctl^Tfe o T t , F-?©«HlT©tja 
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co 1 0 8] mmfc \ 1 2izitmmmtf*%^7 
7 47fiy*%%\,\ mm 1 1 2<owMicxmffi 
%7<u\<Li 1 1 t«^ffi*aM«« 1 1 3*mGt># 
x^mmc&v, xmnmyjiihi i i*uif>t 
^fifflffifMi 1 3A(DSSi#»jTt§o ltd? 

ftHftld^7^;I/Al 1 lOf&KttfcBlffiLoo, IS* 

i:*^* 5 o 10 
[0 10 9] W±0«fc$^ ft¥<Mffi«ffifc«fc!K iSE 
3 y h 7X h ft&¥Bff 

*n©$|im>;l/£ffl^Tfeii/\, co^tfi, 

[oiio] c^«io^jB3) ®6it*fm<o$mm 

m 3 ©&¥i^*gH©#f$£* LfcfcOTifcS. m 
h>W7~kLTlt&fr1$M<D'?J9ulsyX7l"( 20 

[oi i i] mvi 2 Qimmhmmyyf, \ 
2 1 itwtomsk. 122^1 ou>X7Wfi, 1 2 

3 2 © yyX7 l^S, 1 2 4 teHtTfebWU XA 

tw, 125 immmmn&z 2 #© 1 « 

1 2 6 XU XA7 1 2 4 t 2 #© 1 ififi 

£ 1 2 5 ^ei^snsffl^syfc^sR? , 1 2 7 a* 

ftbyX\ 128WM^T'^§. 12 9&HS 
ftfO^-f^n-Ty*'?-, 1 3 0«tKff©*V*P 
^'^57- 13 1 tilSS*fO^ ^O^y^7 30 

1 3 2(4^i'n^yi'57-l 2 9, 1 3 0, 1 
3 1 fr£<M2ft/c&M^m 1 3 3t±7-f — 71/ 
FL/yX\ 1 3 4(iAMiJfi7t7Y;bA, 1 3 5ti£# 
Sfc 1 3 6&7^ifflfif{ifc i3 7tt?K*^;k 

1 3 8fit±JMI)t7^;l/A, 1 3 9&£&gfe 1 4 
0«jS¥U>XTSSc 

[0 1 12] 1 3 7 ©£$g&fc LT© 1 4 

l &v^*nyyX7l^\ 1 4 2{iffl^©v^^Db 

yX\ 1 4 3ti$Hl, 1 4 4&gfe 1 4 5 R, 14 
5G, 1 4 5BttWFft3k »fC-3V^T©H^l 40 

[oi 13] ±ia©^i©ff^i, 2©g?§y^ss 

i:Mft 5 ©&, v^^ou y X7 b^ £JM b ft» * 
1 fe^T®¥S^gg£#|j£bT^3j5T-& 

[0114] mmmmi 2 st^mLtcm, & 
mmmi 3 2fcAs*-r5 0 fe^ntjt^® 1 3 2 

KAIJLfcMi* »£lt©^^n^7^^7-l 3 

0, ssftfo^^n-r 7*57-1 29, %m<D'? 

^^P^7^7-l 3 ucjcd, w, & iSOfittt 50 
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^K^tiSo * *<Dfett«:, 7<'-;bFbyXl 
3 3, AliMIft7^bA 13 4, $fif»Sl 3 5, % 

mmnmi 3 6£1j®lt, «s^*;n 3 

n^n©feBiv^ *oiy yx7u-r 1 4 lfc^o, 

& *©Wfifi^A s> ffiiifcEni]p$n§ffis B B^^;n 
3 7© ; etif , n©ii^n 1 4 5 b, 1 4 5 g, 145 

RMXJRLTA*rr5o $H^*;H 3 7fcJ\ 7*tV 
Xv h u y^^S?«oT, BfcflMg^fcJStffcHJR's 
©EnijP*J±©Miit;: J; 0 Aftt 5ft©{lftM«fk2 
}£Ji^*;l/ l 3 7 ©MWcllf^EST^J; 5 

SEBb£A!ftl{Ift7^;l/A l 3 4feitfttJMJ{I5t7 

§ 0 $il^*;H 3 7£llb£#feBi, ttMIJflft 
7^;l/Al 3 8*aiflU S¥U>Xl 4 0^97^ 
U-y ±tffiA&2|2ft3o 
[0 115] fi^lS07^^nU>X7W Hit 
AIft5^ & »©fift©ftt ft ffiffi^*;H 

3 7©@*l^7^i:v^*obyXl 4 2 ©ME«K 
^xm^o W?u\,yX\ 4 2«lOTni 4 5 
R, 14 5G, 1 4 5 B<D«HMmt%mT*&oT, V 
^^oU>X7W 1 4 1 ttU>f-+a5-U>XO}g 

§ o ^ * o u y xii -r * y h t j: 19 1 

[0 1 16] »^;H 3 7©fe B B l 1 4 3t« 

sf k «fc 5 mmmzm& < M«t § ^^fsfflffi«« 
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(54) PROJECTION TYPE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection type display device having 
a significantly improved contrast ratio of a projected image. 
SOLUTION: The projection type display device is equipped with a light source 
30, a means 39 of illumination optics, a means 42 for color separation optics, 
liquid crystal light valves such as liquid crystal panels 60, 61, 62, a means 72 of 
color synthesis optics, a projection lens 73 and optical phase compensation 
plates 57, 58, 59 disposed between the polarizing films 51, 52, 53 and the liquid 
crystal panels 60, 61, 62, respectively, so as to compensate the residual phase 
difference caused by the birefringence of the liquid crystal layers in a black 



display mode. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The light source and an illumination-light study means to illuminate the 
light from said light source to an illuminated field, The color separation optical 
means which divides the white light from said light source into the light of blue, 
green, and a red color component, Three liquid crystal light valves which the 
light from said color separation optical means is illuminated, and form an image 
according to a video signal, The blue from said liquid crystal light valve, green, 
and the color composition optical means that receives a red outgoing radiation 
light and compounds the colored light of blue, green, and red, The projection 
lens which projects the image on said liquid crystal light valve on a screen, 
Between the polarization film arranged at an optical optical incidence [ of said 
liquid crystal light valve ], or outgoing radiation side, and the liquid crystal layer of 
said liquid crystal light valve The projection mold display characterized by 
equipping with a phase compensating plate at least the optics which 
compensates the residual phase contrast of said liquid crystal layer in the black 



display image of said liquid crystal light valve with making it intervene. 
[Claim 2] The light source and an illumination-light study means to illuminate the 
light from said light source to an illuminated field, One liquid crystal light valve 
which the light from said illumination-light study means is illuminated, and forms 
an image according to a video signal, The projection lens which projects the 
image on said liquid crystal light valve on a screen, Between the polarization film 
arranged at an optical optical incidence [ of said liquid crystal light valve ], or 
outgoing radiation side, and the liquid crystal layer of said liquid crystal light 
valve The projection mold display characterized by equipping with a phase 
compensating plate at least the optics which compensates the residual phase 
contrast of said liquid crystal layer in the black display image of said liquid crystal 
light valve with making it intervene. 

[Claim 3] The light source and an illumination-light study means to illuminate the 
light from said light source to an illuminated field, The color separation optical 
means which divides the white light from said light source into the light of blue, 
green, and a red color component, One liquid crystal light valve with which the 
light from said color separation optical means carries out incidence, and forms 
an image according to a video signal, The projection lens which projects the 
image on said liquid crystal light valve on a screen, Between the polarization film 
arranged at an optical optical incidence [ of said liquid crystal light valve ], or 



outgoing radiation side, and the liquid crystal layer of said liquid crystal light 
valve The projection mold display characterized by equipping with a phase 
compensating plate at least the optics which compensates the residual phase 
contrast of said liquid crystal layer in the black display image of said liquid crystal 
light valve with making it intervene. 

[Claim 4] The light source and an illumination-light study means to illuminate the 
light from said light source to an illuminated field, The color separation optical 
means which divides the white light from said light source into the light of blue, 
green, and a red color component, Three polarization separation prism which 
each colored light from said color separation optical means carries out incidence, 
and divides the light which carries out incidence into the light of the two 
polarization directions which intersect perpendicularly, Three liquid crystal light 
valves with which the light from said each polarization separation prism carries 
out incidence, and an image is formed according to a video signal, The blue from 
said liquid crystal light valve, green, the blue to which a red outgoing radiation 
light penetrates and carries out incidence of said polarization separation prism, 
green, and the color composition optical means which compounds red colored 
light, The projection lens which projects the image on said liquid crystal light 
valve on a screen, The projection mold display characterized by equipping with a 
phase compensating plate at least the optics which compensates the residual 



phase contrast of said liquid crystal layer in the black display image of said liquid 
crystal light valve with making it intervene between said polarization separation 
prism and liquid crystal layers of said liquid crystal light valve. 
[Claim 5] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being 
stuck on another field of the support substrate with which an incidence side 
polarization film is stuck on one field to claim 3. 

[Claim 6] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being 
stuck on another field of the support substrate with which an outgoing radiation 
side polarization film is stuck on one field to claim 3. 

[Claim 7] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being 
stuck on one field of an incidence side polarization film to claim 3. 
[Claim 8] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being 
stuck on one field of an outgoing radiation side polarization film to claim 3. 
[Claim 9] For a phase compensating plate, at least said optics is [ the support 
substrate on which the polarization film by the side of incidence or outgoing 
radiation is stuck ] a projection mold display given in either from claim 1 to which 



it is characterized by being stuck on the support substrate with which it 
dissociated to claim 3. 

[Claim 10] Said support substrate is a projection mold display given in either 
from claim 1 characterized by being a glass substrate to claim 4. 
[Claim 11] Said support substrate is a projection mold display given in either 
from claim 1 characterized by being sapphire glass with high thermal 
conductivity to claim 4. 

[Claim 12] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being the 
film with which the residual phase contrast of the liquid crystal near the incidence 
side orientation film of the liquid crystal layer in a black display image and the 
liquid crystal near the outgoing radiation side orientation film is compensated to 
claim 4. 

[Claim 13] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being the 
film with which the residual phase of the liquid crystal near the incidence side 
orientation film of the liquid crystal layer in a black display image is compensated 
to claim 3. 

[Claim 14] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by being the 



film with which the residual phase contrast of the liquid crystal near the outgoing 
radiation side orientation film of the liquid crystal layer in a black display image is 
compensated to claim 3. 

[Claim 15] For a phase compensating plate, at least said optics is the projection 
mold display according to claim 4 with which it is characterized by being the film 
with which the residual phase contrast of the liquid crystal near the orientation 
film of one field of the liquid crystal layer in a black display image is 
compensated. 

[Claim 16] For a phase compensating plate, at least said optics is a projection 
mold display given in either from claim 1 to which it is characterized by 
consisting of discotheque liquid crystal with which it has the hybrid orientation to 
which the negative optically uniaxial compound was aligned with the liquid 
crystal molecule of the liquid crystal layer of a liquid crystal light valve, and 
whenever [ orientation angle ] was continuously changed in the thickness 
direction to claim 4. 

[Claim 17] The 1st optical phase compensation film at least for said optics to 
compensate the residual phase contrast by the birefringence in the liquid crystal 
near the incidence side orientation film of the liquid crystal layer of said liquid 
crystal light valve, as for a phase compensating plate, The projection mold 
display according to claim 16 characterized by carrying out the laminating of the 



2nd optical phase compensation film for compensating the residual phase 
contrast by the birefringence in the liquid crystal near the outgoing radiation side 
orientation film of said liquid crystal layer, and being constituted. 
[Claim 18] The 1st lens array plate which the light from the reflecting mirror 
which condenses the synchrotron orbital radiation from the light source, and said 
reflecting mirror carries out incidence of said illumination-light study means, 
consists of two or more lens elements, and divides the light from said reflecting 
mirror into much flux of lights, The 2nd lens array plate in which two or more lens 
elements are consisted of, and the light from said 1st lens array plate carries out 
incidence, A projection mold display given in either from claim 1 characterized by 
having the polarization conversion optical means which consists of a polarization 
separation prism array and a polarization revolution means, and changes the 
natural light from said 2nd lens array plate into the light of the polarization 
direction of an one direction to claim 4. 

[Claim 19] Said liquid crystal light valve is a projection mold display according to 
claim 2 characterized by being the liquid crystal panel which formed the light 
filter in the light source side. 

[Claim 20] Said liquid crystal light valve is a projection mold display according to 
claim 3 characterized by being the liquid crystal panel in which blue, green, and 
the micro-lens array that completes light as pixel opening which is the unit of 



image formation for every red colored light were formed. 
[Claim 21] Said liquid crystal light valve is a projection mold display according to 
claim 4 characterized by being the liquid crystal panel of a reflective mold. 
[Claim 22] The projection mold display according to claim 4 characterized by 1/2 
wavelength plate intervening between the outgoing radiation side and the plane 
of incidence of said color composition optical means among said three 
polarization separation prism about two polarization separation prism 
corresponding to an echo of the dichroic mirror of said color composition optical 
means. 

[Claim 23] A projection mold display given in either from claim 1 to which at least 
said optics is characterized by arranging the phase compensating plate to the 
both sides by the side of the optical incidence of said liquid crystal light valve, 
and optical outgoing radiation to claim 3. 

[Claim 24] The projection mold display according to claim 1 or 4 characterized by 
at least said optics arranging the phase compensating plate corresponding to 
one or liquid crystal 2 of said three liquid crystal light valves. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention irradiates the image formed on light valves, 
such as a liquid crystal panel, by the illumination light, and relates to the 
projection mold display which carries out amplification projection on a screen 
with a projection lens. 
[0002] 

[Description of the Prior Art] In order to obtain the image of a big screen, the light 
from the light source is illuminated to the small light valve which forms the image 
according to a video signal, and the projection mold display which projects and 
expands the optical image on a screen with a projection lens is used. 
[0003] It is an active matrix and the liquid crystal panel of the transparency mold 
which modulates light using polarization is widely used for the light valve 
practical. A liquid crystal panel consists of a liquid crystal cell by which the 
direction of orientation enclosed the distorted nematic liquid crystal with two 
glass substrates which counter 90 degrees, and a polarization film of two sheets 
arranged so that the both sides and a transparency shaft may cross at right 
angles mutually. 

[0004] In not impressing an electrical potential difference to a liquid crystal cell, 
the linearly polarized light which penetrated the polarization film by the side of 



incident light progresses in accordance with torsion of a liquid crystal molecule, 
and the polarization direction rotates 90 degrees and penetrates an outgoing 
radiation light side polarization film (white display mode). 
[0005] On the other hand, when an electrical potential difference sufficiently 
higher than a threshold is impressed to a liquid crystal cell, the liquid crystal 
molecule of most except near a liquid crystal cell substrate serves as a 
homeotropic orientation located in a line in the direction of electric field, the 
polarization direction does not rotate but the linearly polarized light which 
penetrated the polarization film by the side of incident light is absorbed with the 
polarization film by the side of outgoing radiation light (black display mode). 
[0006] Thus, the torsion orientation of liquid crystal is changed with applied 
voltage, and the image is formed by controlling permeability. 
[0007] Drawing 8 shows the conventional projection mold display. It is 
condensed by the parabolic mirror 2 and the synchrotron orbital radiation from 
the discharge lamp 1 which is the light source is mostly changed into Yukimitsu 
Taira's flux of light. Incidence of the Yukimitsu Taira bundle is carried out to the 
1st lens array plate 3. The 1st lens array plate 3 consists of lens elements of two 
or more rectangles, divides incoming beams into a large number by the lens 
element of each rectangle, and is made to converge it on two or more lenses of 
each of the 2nd lens array plate 4. The light which carried out outgoing radiation 



carries out incidence of the 2nd lens array plate 4 to the polarization conversion 
optical element 5. After the polarization conversion optical element 5 separates 
the natural light in the two polarization directions, it is changed into the 
polarization light of an one direction. The 2nd lens array plate 4 and condenser 
lens 6 carry out superposition image formation of each lens element of the 1st 
lens array plate 3 on liquid crystal panels 21 and 22 and 23. After the light which 
carried out outgoing radiation of the condenser lens 6 is reflected by the mirror 7 
and separated into green, red, and a blue three-primary-colors light by dichroic 
mirrors 8 and 9, green colored light is reflected with a dichroic mirror 9, red 
colored light is reflected by the mirror 10, it is reflected by mirrors 1 1 and 12 and 
incidence of the blue colored light is carried out to the liquid crystal panels 21 , 22, 
and 23 corresponding to each colored light. Thus, the flux of light of divided a 
large number is made to superimpose on a liquid crystal panel, and uniform 
lighting is performed. Relay lenses 13 and 14 have amended the difference of 
the illumination light to the liquid crystal panel by the difference in the 
illumination-light way length which is the distance to the 2nd lens array plate 4 
and liquid crystal panel 23 on the strength. The field lenses 15, 16, and 17 
condense the illumination light to liquid crystal panels 21 , 22, and 23 to the pupil 
surface of the projection lens 28, respectively. 

[0008] The incidence side polarization films 18, 19, and 20 arranged so that both 



sides and a transparency shaft may cross at right angles mutually, respectively, 
and the outgoing radiation side polarization films 24, 25, and 26 are arranged at 
the both sides of liquid crystal panels 21, 22, and 23. After compounding green 
[ which carried out outgoing radiation of the liquid crystal panels 21 , 22, and 23 ], 
red, and a blue three-primary-colors light with a dichroic prism 27, incidence is 
carried out to the projection lens 28. The projection lens 28 carries out 
amplification projection of the image of liquid crystal panels 21 , 22, and 23 on a 
screen (not shown). In order to realize an efficient projection mold indicating 
equipment, generally the f number of 1.7-2.7, and the illumination light consists 
of 2.0-3.0 for the f number of a projection lens. 

[0009] In the projection mold display using such a liquid crystal light valve, the 
image of a uniform big screen has come to be obtained by high brightness. 
However, high-definition-izing of a projection image, especially high 
contrast-ization have been a technical problem. 

[0010] On the other hand, in order to improve the angle-of-visibility property of 
contrast, the optical different direction component is indicated by the liquid 
crystal display component technique of a direct viewing type (for example, refer 
to JP,6-214116,A). 
[0011] 

[Problem(s) to be Solved by the Invention] As a lowering factor of the contrast 



ratio of the projection mold display using a liquid crystal light valve, there is 
optical leakage by the optical incident angle dependency to a liquid crystal panel 
and the liquid crystal orientation turbulence of the pixel periphery of a liquid 
crystal panel. The liquid crystal orientation turbulence of a pixel periphery 
improves according to flattening and pixel protection-from-light structure of a 
liquid crystal layer. 

[0012] The nematic liquid crystal of a liquid crystal cell is optically uniaxial 
[ forward ] optically, and the birefringence by the refractive index of the one 
direction according to whenever [ incident angle ] increasing produces the light 
which carried out incidence aslant to the optical axis. For this reason, the linearly 
polarized light which carried out incidence to the liquid crystal cell produces 
phase contrast by the birefringence, and turns into elliptically polarized light, and 
that part penetrates the polarization film by the side of outgoing radiation light. 
Therefore, it becomes the optical leakage by the black display mode, and a 
contrast ratio falls. 

[0013] Moreover, the orientation of the liquid crystal molecule in a black display 
mode is the hybrid orientation which changed continuously from the liquid crystal 
cell substrate side in the thickness direction, and produces a birefringence also 
about the light which carries out incidence from [ of a liquid crystal cell ] a normal. 
Furthermore, a birefringence becomes very large and a contrast ratio falls 



substantially, so that the incident angle to a liquid crystal panel becomes large. 
[0014] Generally, the f number of the illumination light for optical system of a 
projection mold indicating equipment consists of 2.0-3.0, and the incident angle 
to a liquid crystal panel is **14.5 - **9.6 degrees. In this case, although contrast 
falls by incident angle dependence of a liquid crystal panel, the contrast ratio of a 
projection image is 250:1 to about 400:1. 

[001 5] On the other hand, if the f number of the illumination light is enlarged, the 

efficiency for light utilization of a projection mold display will fall. 

[0016] Therefore, even if it is the case that the f number of the illumination light 

has comparatively large about 2.0 and incident angle of the light to a liquid 

crystal panel, the projection mold display which obtains a projection image with 

high contrast is needed. 

[0017] 

[Means for Solving the Problem] This invention about a projection mold display 
solves the above-mentioned technical problem by providing the following means. 
[0018] That is, at least the optics which compensates the residual phase contrast 
of the liquid crystal layer in the black display image of a liquid crystal light valve 
makes a phase compensating plate intervene between the polarization film 
arranged at an optical optical incidence [ of a liquid crystal light valve ], or 
outgoing radiation side, and the liquid crystal layer of said liquid crystal light 



valve. 

[0019] The colored light which penetrates a liquid crystal light valve liquid crystal 
layer produces residual phase contrast by the birefringence in a black display 
mode. On the other hand, as for a phase compensating plate, at least this optics 
compensates the residual phase contrast by the birefringence in said black 
display mode at least for the optics between the incidence side polarization film 
of a liquid crystal light valve or an outgoing radiation side polarization film, and a 
liquid crystal light valve liquid crystal layer in the process in which each colored 
light penetrates a phase compensating plate, optically uniaxial [ forward at this 
time, for example, a liquid crystal light valve liquid crystal layer, ] -- suddenly -- 
coming -- being alike -- at least optics should just give optically uniaxial 
[ negative ] to the phase compensating plate. Thus, even if it is the case where 
light with the large incident angle to a liquid crystal light valve carries out 
incidence, the optical leakage resulting from liquid crystal orientation turbulence 
etc. is canceled, and it becomes possible to raise the contrast ratio in a 
projection mold display. 

[0020] Or at least the same optics makes a phase compensating plate intervene 
in the projection mold display of the type using the liquid crystal panel of a 
reflective mold as a liquid crystal light valve between the polarization separation 
prism and the liquid crystal layers of a liquid crystal light valve which divide the 



light which carries out incidence into the light of the two polarization directions 
which intersect perpendicularly. 

[0021] If an electrical potential difference is impressed according to a video 
signal, as for the liquid crystal panel of a reflective mold, the birefringence of 
liquid crystal will change. The incident light to the liquid crystal panel of a 
reflective mold penetrates liquid crystal, and it is reflected by the reflective film, 
and it is the process which penetrates liquid crystal again, and the polarization 
condition of light changes with birefringences (to for example, P polarization 
from S polarization or its reverse). Moreover, residual phase contrast is 
produced by the birefringence. On the other hand, as for a phase compensating 
plate, at least this optics compensates the residual phase contrast by the 
birefringence in said black display mode at least for the optics made to intervene 
between polarization separation prism and the liquid crystal layer of a liquid 
crystal light valve in the process in which each colored light penetrates a phase 
compensating plate. Therefore, even if it is the case where light with the large 
incident angle to a liquid crystal light valve carries out incidence, the optical 
leakage resulting from liquid crystal orientation turbulence etc. is canceled, and it 
becomes possible to raise the contrast ratio in a projection mold display. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 



is explained in the gross. 

[0023] An illumination-light study means by which the projection mold display of 
invention of this application 1st illuminates the light from the light source and 
said light source to an illuminated field, The color separation optical means 
which divides the white light from said light source into blue, green, and a red 
three-primary-colors light, Three liquid crystal light valves which the light from 
said color separation optical means is illuminated, and form an image according 
to a video signal, The blue from said liquid crystal light valve, green, and the 
color composition optical means that receives a red outgoing radiation light and 
compounds the colored light of blue, green, and red, The projection lens which 
projects the image on said liquid crystal light valve on a screen, It is 
characterized by equipping with a phase compensating plate at least the optics 
which compensates the residual phase contrast of said liquid crystal layer in the 
black display image of said liquid crystal light valve with making it intervene 
between the polarization film arranged at an optical optical incidence [ of said 
liquid crystal light valve ], or outgoing radiation side, and the liquid crystal layer of 
said liquid crystal light valve. 

[0024] The operation by this 1st invention is as follows. Incidence is carried out 
to a color separation optical means through an illumination-light study means, 
and it separates into the colored light of blue, green, and a red color component, 



and incidence of each colored light is carried out, the illuminated fields, i.e., three 
liquid crystal light valves, corresponding to each, and the light from the light 
source forms an image. The blue which formed the image and carried out 
outgoing radiation from each liquid crystal light valve, green, and a red outgoing 
radiation light are compounded in a color composition optical means, and the 
image on a liquid crystal light valve is projected on a screen through a projection 
lens. At this time, the colored light which penetrates a liquid crystal light valve 
liquid crystal layer produces residual phase contrast by the birefringence in a 
black display mode. On the other hand, as for a phase compensating plate, at 
least this optics compensates the residual phase contrast by the birefringence in 
said black display mode at least for the optics between the incidence side 
polarization film of a liquid crystal light valve or an outgoing radiation side 
polarization film, and a liquid crystal light valve liquid crystal layer in the process 
in which each colored light penetrates a phase compensating plate. Thus, even 
if it is the case where light with the large incident angle to a liquid crystal light 
valve carries out incidence, the optical leakage resulting from liquid crystal 
orientation turbulence etc. is canceled, and it becomes possible to raise the 
contrast ratio in a projection mold display, since [ moreover, ] a projection mold 
display is constituted using three liquid crystal light valves - bright -- uniform - 
high resolution and high -- a contrast projection mold display can be offered. 



[0025] An illumination-light study means by which the projection mold display of 
invention of this application 2nd illuminates the light from the light source and 
said light source to an illuminated field, One liquid crystal light valve which the 
light from said illumination-light study means is illuminated, and forms an image 
according to a video signal, The projection lens which projects the image on said 
liquid crystal light valve on a screen, It is characterized by equipping with a 
phase compensating plate at least the optics which compensates the residual 
phase contrast of said liquid crystal layer in the black display image of said liquid 
crystal light valve with making it intervene between the polarization film arranged 
at an optical optical incidence [ of said liquid crystal light valve ], or outgoing 
radiation side, and the liquid crystal layer of said liquid crystal light valve. 
[0026] In comparison with the 1st above-mentioned invention, this 2nd invention 
simplifies a liquid crystal light valve, and is different by the color separation 
optical means and the color composition optical means having been omitted. 
[0027] The operation by this 2nd invention is as follows. Incidence of the light 
from the light source is carried out to an illuminated field, i.e., a single liquid 
crystal light valve, through an illumination-light study means, and it forms an 
image. As for the outgoing radiation light which formed the image and carried out 
outgoing radiation from the liquid crystal light valve, the image on a liquid crystal 
light valve is projected on a screen through a projection lens. At this time, the 



light which penetrates a liquid crystal light valve liquid crystal layer produces 
residual phase contrast by the birefringence in a black display mode. On the 
other hand, as for a phase compensating plate, at least this optics compensates 
the residual phase contrast by the birefringence in said black display mode at 
least for the optics between the incidence side polarization film of a liquid crystal 
light valve or an outgoing radiation side polarization film, and a liquid crystal light 
valve liquid crystal layer in the process in which light penetrates a phase 
compensating plate. Therefore, even if it is the case where light with the large 
incident angle to a liquid crystal light valve carries out incidence, the optical 
leakage resulting from liquid crystal orientation turbulence etc. is canceled, and it 
becomes possible to raise the contrast ratio in a projection mold display. 
Moreover, since the number of the liquid crystal light valves to be used is one, a 
projection mold display [ that it is small and low cost ] can be constituted. 
[0028] In addition, if it becomes the projection mold display of color display and 
does not prepare by preparing a light filter, it becomes the projection mold 
display of a monochrome display, and a still low cost projection mold display can 
be constituted. 

[0029] An illumination-light study means by which the projection mold display of 
invention of this application 3rd illuminates the light from the light source and 
said light source to an illuminated field, The color separation optical means 



which divides the white light from said light source into the light of blue, green, 
and a red color component, One liquid crystal light valve with which the light from 
said color separation optical means carries out incidence, and forms an image 
according to a video signal, The projection lens which projects the image on said 
liquid crystal light valve on a screen, It is characterized by equipping with a 
phase compensating plate at least the optics which compensates the residual 
phase contrast of said liquid crystal layer in the black display image of said liquid 
crystal light valve with making it intervene between the polarization film arranged 
at an optical optical incidence [ of said liquid crystal light valve ], or outgoing 
radiation side, and the liquid crystal layer of said liquid crystal light valve. 
[0030] making it formed by this 3rd invention simplifying a liquid crystal light 
valve in comparison with the 1st above-mentioned invention, and carrying out 
incidence of the light from a color separation optical means to that single liquid 
crystal light valve in the image -- therefore, it is different by the color composition 
optical means having been omitted. Incidence of the light from a color separation 
optical means will be carried out so that it may condense to a single liquid crystal 
light valve. 

[0031] Although this 3rd invention is common to the point that a liquid crystal 
light valve is single, in comparison with the 2nd above-mentioned invention 
again, that liquid crystal light valve is different from it being a thing corresponding 



to a color at the point equipped with the color separation optical means. 
[0032] The operation by this 3rd invention is as follows. Incidence of the light 
from the light source is carried out to a color separation optical means through 
an illumination-light study means, it separates into the colored light of blue, 
green, and a red color component, and incidence of it is carried out, the common 
illuminated field, i.e., the single liquid crystal light valve, with which each colored 
light corresponded, and it forms an image. As for the blue which formed the 
image and carried out outgoing radiation from the liquid crystal light valve, green, 
and a red outgoing radiation light, the image on a liquid crystal light valve is 
projected on a screen through a projection lens. At this time, the colored light 
which penetrates a liquid crystal light valve liquid crystal layer produces residual 
phase contrast by the birefringence in a black display mode. On the other hand, 
as for a phase compensating plate, at least this optics compensates the residual 
phase contrast by the birefringence in said black display mode at least for the 
optics between the incidence side polarization film of a liquid crystal light valve 
or an outgoing radiation side polarization film, and a liquid crystal light valve 
liquid crystal layer in the process in which each colored light penetrates a phase 
compensating plate. Therefore, even if it is the case where light with the large 
incident angle to a liquid crystal light valve carries out incidence, the optical 
leakage resulting from liquid crystal orientation turbulence etc. is canceled, and it 



becomes possible to raise the contrast ratio in a projection mold display. 
[0033] An illumination-light study means by which the projection mold display of 
invention of this application 4th illuminates the light from the light source and 
said light source to an illuminated field, The color separation optical means 
which divides the white light from said light source into the light of blue, green, 
and a red color component, Three polarization separation prism which each 
colored light from said color separation optical means carries out incidence, and 
divides the light which carries out incidence into the light of the two polarization 
directions which intersect perpendicularly, Three liquid crystal light valves with 
which the light from said each polarization separation prism carries out incidence, 
and an image is formed according to a video signal, The blue from said liquid 
crystal light valve, green, the blue to which a red outgoing radiation light 
penetrates and carries out incidence of said polarization separation prism, green, 
and the color composition optical means which compounds red colored light, 
The projection lens which projects the image on said liquid crystal light valve on 
a screen, It is characterized by equipping with a phase compensating plate at 
least the optics which compensates the residual phase contrast of said liquid 
crystal layer in the black display image of said liquid crystal light valve with 
making it intervene between said polarization separation prism and liquid crystal 
layers of said liquid crystal light valve. 



[0034] The operation by this 4th invention is as follows. Incidence is carried out 
to a color separation optical means through an illumination-light study means, 
and it separates into the colored light of blue, green, and a red color component, 
and incidence of each colored light is carried out to the polarization separation 
prism corresponding to each, and the light from the light source is divided into 
the light of the two polarization directions which intersect perpendicularly. 
Among those, incidence of the light of the blue of the polarization which is one 
side, respectively, green, and red is carried out to an illuminated field, i.e., three 
liquid crystal light valves, and it forms an image. The light of one polarization of 
the blue which formed the image and carried out outgoing radiation from each 
liquid crystal light valve, green, and red penetrates again the color separation 
optical means corresponding to each, it is further compounded in a color 
composition optical means, and the image on a liquid crystal light valve is 
projected on a screen through a projection lens. 

[0035] Usually, in this type of projection mold indicating equipment, the liquid 
crystal panel of a reflective mold is used as that liquid crystal light valve. If an 
electrical potential difference is impressed according to a video signal, as for the 
liquid crystal panel of a reflective mold, the birefringence of liquid crystal will 
change. The incident light to the liquid crystal panel of a reflective mold 
penetrates liquid crystal, and it is reflected by the reflective film, and it is the 



process which penetrates liquid crystal again, and the polarization condition of 
light changes with birefringences from S polarization to P polarization. Moreover, 
residual phase contrast is produced by the birefringence. On the other hand, as 
for a phase compensating plate, at least this optics compensates the residual 
phase contrast by the birefringence in said black display mode at least for the 
optics made to intervene between polarization separation prism and the liquid 
crystal layer of a liquid crystal light valve in the process in which each colored 
light penetrates a phase compensating plate. Therefore, even if it is the case 
where light with the large incident angle to a liquid crystal light valve carries out 
incidence, the optical leakage resulting from liquid crystal orientation turbulence 
etc. is canceled, and it becomes possible to raise the contrast ratio in a 
projection mold display, since [ moreover, ] a projection mold display is 
constituted using three liquid crystal light valves -- bright -- uniform -- high 
resolution and high -- a contrast projection mold display can be offered. 
[0036] In addition, since light penetrates at least optics twice to a phase 
compensating plate when using a reflective mold liquid crystal panel, it 
constitutes so that the residual phase contrast by the birefringence of a liquid 
crystal layer may be compensated twice with the phase contrast in transparency. 
[0037] Moreover, in order not to use a polarization film in the case of the liquid 
crystal panel of a reflective mold, the temperature rise of a phase compensating 



plate is comparatively as small as optics, and since there is also no inclusion of 
the optic which produces a birefringence, the unevenness in a black display 
mode is not produced. 

[0038] Hereafter, the gestalt of desirable operation is explained in the gross. 
[0039] At least as for said optics, in the above 1st - the 3rd invention, the gestalt 
on which a phase compensating plate is stuck has at least this optics in another 
field of the support substrate which sticks an incidence side polarization film on 
one field about a phase compensating plate. 

[0040] Moreover, at least as for said optics, in the above 1st - the 3rd invention, 
the gestalt on which a phase compensating plate is stuck has at least this optics 
in another field of the support substrate which sticks an outgoing radiation side 
polarization film on one field about a phase compensating plate. 
[0041] The phase contrast which the orientation turbulence of phase 
compensation liquid crystal is produced, and a phase compensating plate should 
compensate at least for optics if a temperature rise becomes large is no longer 
acquired, and it becomes contrast lowering with a black display mode, and the 
cause of unevenness. On the other hand, a polarization film is accompanied by 
the temperature rise by optical absorption. If the thing of construction material 
with the big heat dissipation effectiveness with heat-conduction fluxion high as a 
support substrate, such as sapphire glass, is used, with air cooling, heat can be 



efficiently radiated in the heat of a polarization film, at least optics is enabled to 
control heat conduction to a phase compensating plate, and at least optics can 
control the temperature rise of a phase compensating plate. That is, at least 
optics can fully demonstrate the function of the residual phase contrast 
compensation accompanying temperature rise control of a phase compensating 
plate, securing the dependability of a polarization film. 

[0042] Moreover, in the above 1st - the 3rd invention, at least said optics has the 
gestalt on which a phase compensating plate is stuck at least for this optics in 
one field of an incidence side polarization film about a phase compensating plate. 
[0043] Moreover, in the above 1st - the 3rd invention, at least said optics has the 
gestalt on which a phase compensating plate is stuck at least for this optics in 
one field of an outgoing radiation side polarization film about a phase 
compensating plate. 

[0044] The heat the polarization film carried out [ heat ] the temperature rise 
tends to conduct at least optics to a phase compensating plate, and the heat 
dissipation effectiveness of the polarization film itself also falls a little, however , 
since there be little inclusion of the components from which TAC ( triacetyl 
cellulose ) TAC be the polarization film PVA ( poly vinyl alcohol ) of a polarization 
film and the base material of an optical phase compensation layer , the adhesion 
resin which be the ingredient of lamination , sapphire glass , etc. produce a 



birefringence optically between a polarization film and a liquid crystal light valve , 
and the phase accompanying a temperature rise change as compared with the 
above-mentioned case , there be no unevenness in a black display mode , and 
the improvement effectiveness of a projection image in a contrast ratio be large . 
Therefore, when the temperature rise of a polarization film is comparatively small, 
there is no unevenness in a black display mode, and a contrast ratio can be 
improved substantially. 

[0045] Moreover, in the above 1st - the 3rd invention, the support substrate 
which at least said optics separated with the support substrate which sticks the 
polarization film by the side of incidence or outgoing radiation about a phase 
compensating plate is prepared, and at least this optics has the gestalt on which 
a phase compensating plate is stuck in that separated support substrate. 
[0046] If a phase compensating plate is not influenced of the temperature rise of 
a polarization film and at least optics uses sapphire glass for the support 
substrate of a polarization film, the heat dissipation effectiveness is also 
dramatically high. For this reason, even if it is the case where a very powerful 
light carries out incidence from the light source, the phase change by the 
temperature rise of the TAC (triacetyl cellulose) layer of a polarization film can be 
made very small. Moreover, at least optics is not accompanied by the 
temperature rise of a phase compensating plate, but the dependability of a 



polarization film can be secured. Therefore, there is no unevenness in a black 
display mode, and the contrast ratio of a projection image can be improved 
substantially. 

[0047] Moreover, in the above 1st - the 4th invention, there are a gestalt which 
makes this a glass substrate, and a gestalt used as sapphire glass with high 
thermal conductivity about said support substrate. 

[0048] Since heat-conduction fluxion is high and the heat dissipation 
effectiveness is large when it is made sapphire glass, at least the improvement 
in dependability of a polarization film and optics can aim at improvement in the 
function of residual phase contrast compensation of a phase compensating plate. 
[0049] Moreover, in the above 1st - the 4th invention, at least said optics has the 
gestalt constituted as a film with which the residual phase contrast of the liquid 
crystal near the incidence side orientation film of the liquid crystal layer in a black 
display image and the liquid crystal near the outgoing radiation side orientation 
film is compensated about a phase compensating plate. Thus, when 
compensating residual phase contrast to the both sides of the liquid crystal near 
the incidence side orientation film of a liquid crystal layer, and the liquid crystal 
near the outgoing radiation side orientation film, the function of residual phase 
contrast compensation will become high enough. 

[0050] Moreover, in the above 1st - the 3rd invention, at least said optics has the 



gestalt constituted as a film with which the residual phase contrast of the liquid 
crystal near the incidence side orientation film of the liquid crystal layer in a black 
display image is compensated about a phase compensating plate. 
[0051] Moreover, in the above 1st - the 3rd invention, at least said optics has the 
gestalt constituted as a film with which the residual phase contrast of the liquid 
crystal near the outgoing radiation side orientation film of the liquid crystal layer 
in a black display image is compensated about a phase compensating plate. 
[0052] Thus, although it is inferior to the case where it compensates also with 
compensating residual phase contrast only with the liquid crystal near the 
incidence side orientation film, or compensating reverse only with the liquid 
crystal near the outgoing radiation side orientation film for residual phase 
contrast on both sides, the function of residual phase contrast compensation can 
still be demonstrated. 

[0053] Moreover, in the 4th above-mentioned invention, at least said optics has 
the gestalt constituted as a film with which the residual phase contrast of the 
liquid crystal near the orientation film of one field of the liquid crystal layer in a 
black display image is compensated about a phase compensating plate. 
[0054] It is common to use the liquid crystal panel of a reflective mold, and in that 
case, since light penetrates at least optics twice both ways to a phase 
compensating plate, the residual phase contrast by the birefringence of a liquid 



crystal layer is compensated twice with the phase contrast in transparency. In 
order not to use a polarization film in the case of the liquid crystal panel of a 
reflective mold, the temperature rise of a phase compensating plate is 
comparatively as small as optics, and since there is also no inclusion of the optic 
which produces a birefringence, the unevenness in a black display mode is not 
produced. 

[0055] Moreover, in the above 1st - the 4th invention, at least said optics has the 
gestalt which consists of discotheque liquid crystal which has the hybrid 
orientation to which the negative optically uniaxial compound was aligned with 
the liquid crystal molecule of the liquid crystal layer of a liquid crystal light valve, 
and whenever [ orientation angle ] was continuously changed in the thickness 
direction about a phase compensating plate. 

[0056] In the case of the pneumatic liquid crystal, it is optically uniaxial [forward ] 
optically, and when an electrical potential difference high enough is impressed to 
a liquid crystal layer, the direction of orientation of the liquid crystal of an 
incidence side glass substrate differs from the direction of orientation of the 
liquid crystal of an outgoing radiation side glass substrate 90 degrees, and 
whenever [ orientation angle / of the liquid crystal molecule by the side of each 
orientation film ] serves as hybrid orientation which changed in the thickness 
direction from the glass substrate side continuously. In the case of discotheque 



liquid crystal, it is optically uniaxial [ negative ] and the residual phase contrast 
by the birefringence in a black display mode can be compensated with a 
sufficient precision that positive/negative negates each other. 
[0057] In invention at least whose optics constitutes a phase compensating plate 
from above-mentioned discotheque liquid crystal at least said optics moreover, 
about a phase compensating plate The 1st optical phase compensation film for 
compensating the residual phase contrast by the birefringence in the liquid 
crystal near the incidence side orientation film of the liquid crystal layer of said 
liquid crystal light valve, There is a gestalt which is made to carry out the 
laminating of the 2nd optical phase compensation film for compensating the 
residual phase contrast by the birefringence in the liquid crystal near the 
outgoing radiation side orientation film of said liquid crystal layer, and is 
constituted. 

[0058] When a sufficiently high electrical potential difference is impressed to a 
pneumatic liquid crystal, the direction of orientation of the liquid crystal of an 
incidence side glass substrate differs from the direction of orientation of the 
liquid crystal of an outgoing radiation side glass substrate 90 degrees, and 
whenever [ orientation angle / of the liquid crystal molecule by the side of each 
orientation film ] serves as hybrid orientation which changed in the thickness 
direction from the glass substrate side continuously. The torsion relation of 



orientation is the relation of reverse by the incidence and outgoing radiation side. 
It can be negated and the residual phase contrast by the birefringence in a black 
display mode can be compensated with a sufficient precision. 
[0059] In the above 1st - the 4th invention moreover, said illumination-light study 
means The reflecting mirror which condenses the synchrotron orbital radiation 
from the light source, and the 1st lens array plate with which the light from said 
reflecting mirror carries out incidence, consists of two or more lens elements, 
and divides the light from said reflecting mirror into much flux of lights, The 2nd 
lens array plate in which two or more lens elements are consisted of, and the 
light from said 1st lens array plate carries out incidence, It consists of a 
polarization separation prism array and a polarization revolution means, and 
there is a gestalt of having the polarization conversion optical means which 
changes the natural light from said 2nd lens array plate into the light of the 
polarization direction of an one direction. A liquid crystal light valve can be 
irradiated efficiently and a bright image can be obtained. 
[0060] Moreover, in the 2nd above-mentioned invention, there is a gestalt used 
as the liquid crystal panel which formed the light filter in the light source side 
about said liquid crystal light valve. 

[0061] Moreover, in the 3rd above-mentioned invention, there is a gestalt used 
as the liquid crystal panel in which blue, green, and the micro-lens array that 



completes light as pixel opening which is the unit of image formation for every 
red colored light were formed about said liquid crystal light valve. If it is a 
micro-lens array, the dichroic prism as a color composition optical means will 
become unnecessary. 

[0062] Moreover, in the 4th above-mentioned invention, there is a gestalt which 
makes this the liquid crystal panel of a reflective mold about said liquid crystal 
light valve. 

[0063] In order not to use a polarization film in the case of the liquid crystal panel 
of a reflective mold, the temperature rise of a phase compensating plate is 
comparatively as small as optics, and since there is also no inclusion of the optic 
which produces a birefringence, the unevenness in a black display mode is not 
produced. 

[0064] Moreover, in the 4th above-mentioned invention, there is a gestalt to 
which 1/2 wavelength plate intervenes between the outgoing radiation side and 
the plane of incidence of said color composition optical means among said three 
polarization separation prism about two polarization separation prism 
corresponding to an echo of the dichroic mirror of said color composition optical 
means. For example, although each colored light reflected with a dichroic mirror 
is considered as S polarization and colored light which penetrates a dichroic 
mirror is considered as P polarization, since the band is large, as for it, P 



polarization [ polarization / S ] as a band property about transparency can 
prevent an irregular color. 

[0065] Moreover, in the above 1st - the 3rd invention, the gestalt of making it 
arranged to the both sides by the side of the optical incidence of said liquid 
crystal light valve and optical outgoing radiation also has at least said optics 
about a phase compensating plate. The function of a more effective residual 
phase contrast compensation is demonstrated. 

[0066] Moreover, in the above 1st - the 4th invention, there is also a gestalt that 
at least said optics arranges a phase compensating plate corresponding to one 
or liquid crystal 2 of said three liquid crystal light valves. 
[0067] (Gestalt of concrete operation) The gestalt of concrete operation of the 
projection mold display in connection with this invention is hereafter explained to 
a detail based on a drawing. 

[0068] (Gestalt 1 of operation) Drawing 1 shows the configuration of the 
projection mold display of the gestalt 1 of operation of this invention. As a liquid 
crystal light valve, three liquid crystal panels of a transparency mold are used. 
[0069] In drawing 1 , the discharge lamp whose 30 of a sign is the light source, 
and 31 A parabolic mirror, 32 the 2nd lens array plate and 34 for the 1st lens 
array plate and 33 A polarization separation prism array, A reflective mirror for 
1/2 wavelength plate whose 35 is a polarization revolution means, the 



polarization conversion optical element by which 36 was constituted from a 
polarization separation prism array 34 and 1/2 wavelength plate 35, and 37 to 
bend a condenser lens, and for 38 bend an optical path, and 39 are 
illumination-light study means. It is the color separation optical means by which 
the dichroic mirror of red transparency was constituted for 40, and the dichroic 
mirror of a green echo and 42 were constituted for 41 from said both dichroic 
mirrors 40 and 41. 43, 44, and 45 a relay lens, and 48, 49 and 50 for a reflective 
mirror, and 46 and 47 A field lens, An incidence side polarization film, and 54, 55 
and 56 51 , 52, and 53 A support substrate, At least optics a phase compensating 
plate, and 60, 61 and 62 for 57, 58, and 59 A liquid crystal panel, The dichroic 
prism which is the color composition optical means by which an outgoing 
radiation side polarization film is constituted for 63, 64, and 65, and a support 
substrate and 72 are constituted for 66, 67, and 68 from a dichroic mirror 70 of a 
red echo and a dichroic mirror 71 of a blue echo, and 73 are projection lenses. 
[0070] It is condensed by the parabolic mirror 31 and the light emitted from the 
discharge lamps 30, such as a metal halide lamp, an extra-high pressure 
mercury lamp, and a xenon lamp, is mostly changed into Yukimitsu Taira. 
Incidence of the light mostly changed into Yukimitsu Taira is carried out to the 
1st lens array plate 32 which consists of two or more lens elements. The flux of 
light which carried out incidence to the 1st lens array plate 32 is divided into 



much flux of lights. The flux of light of divided a large number is converged on 
the 2nd lens array plate 33 which consists of two or more lenses. The focal 
distance of the lens element of the 1st lens array plate 32 is made into the 
distance between the 1st lens array plate 32 and the 2nd lens array plate 33. 
The lens elements of the 1st lens array plate 32 are the opening configurations 
of a liquid crystal panel and an analog. The lens element of the 2nd lens array 
plate 33 has decided the focal distance that the 1st lens array plate 32 and liquid 
crystal panel serve as conjugation relation mostly. Incidence of the light which 
carried out outgoing radiation from the 2nd lens array plate 33 is carried out to 
the polarization conversion optical element 36. 

[0071] The polarization conversion optical element 36 is constituted by 1/2 
wavelength plate 35 which are the polarization separation prism array 34 and a 
polarization revolution means. Polarization separation prism is arranged in about 
1/2 pitch of the lens element of the 2nd lens array plate 33, polarization 
separation of the light which carried out incidence to one polarization separation 
prism is carried out, and the polarization separation prism array 34 penetrates P 
polarization, and reflects S polarization. Incidence of the light of reflected S 
polarization is carried out to the next reflector, and it is again reflected in it. 
Incidence of the transmitted P polarization is carried out to 1/2 wavelength plate 
35 turning around the 90 degrees of the polarization directions, and the light of P 



polarization is changed into S polarization. Incidence of the light into which the 
natural light was changed by the light of the one polarization direction by the 
polarization conversion optical element 36 is carried out to a condenser lens 37. 
A condenser lens 37 is a lens for carrying out superposition lighting of the light 
which carried out outgoing radiation from each lens element of the 2nd lens 
array plate 33 on liquid crystal panels 60 and 61 and 62. 
[0072] Incidence of the light which carried out outgoing radiation from the 
illumination-light study means 39 is carried out to the color separation optical 
means 42. The light which carried out incidence to the color separation optical 
means 42 is separated into the colored light of red, green, and blue by the 
dichroic mirror 40 of red transparency, and the dichroic mirror 41 of a green echo. 
At least the field lens 48, the incidence side polarization film 51, the support 
substrate 54, and optics penetrate the phase compensating plate 57, and green 
colored light carries out incidence to a liquid crystal panel 60. At least the field 
lens 49, the incidence side polarization film 52, the support substrate 55, and 
optics penetrate the phase compensating plate 58, and red colored light carries 
out incidence to a liquid crystal panel 61, after reflecting by the reflective mirror 
43. It is transparency-refracted and blue colored light reflects relay lenses 46 
and 47 and the reflective mirrors 44 and 45, and at least the field lens 50, the 
incidence side polarization film 53, the support substrate 56, and optics 



penetrate the phase compensating plate 59, and it carries out incidence to a 
liquid crystal panel 62. 

[0073] The liquid crystal panels 60, 61, and 62 of three sheets are active-matrix 
methods. The polarization condition of the light which carries out incidence by 
control of the applied voltage to the pixel according to a video signal is changed. 
Light is modulated combining each incidence side polarization film 51, 52, and 
53 arranged so that a transparency shaft may be intersected perpendicularly 
with the both sides of each liquid crystal panel 61, 62, and 63, and the outgoing 
radiation side polarization films 63, 64, and 65, and the image of green, red, and 
blue is formed, respectively. With the dichroic prism 72 which is a color 
composition optical means, each colored light of red and blue is reflected with 
the dichroic mirror 70 of a red echo, and the dichroic mirror 71 of a blue echo, 
respectively, each colored light which penetrated the outgoing radiation side 
polarization films 63, 64, and 65 is compounded with green colored light, and 
amplification projection is carried out by the projection lens 73 on a screen (not 
shown). 

[0074] Since an illumination-light study means 39 to change the natural light 
from the light source into the light of the linearly polarized light efficiently, and to 
illuminate to a liquid crystal panel at homogeneity, and the liquid crystal panels 
61, 62, and 63 of three sheets are used for such a projection mold display, it can 



obtain a projection image with resolution it is bright and high. 
[0075] Next, at least optics explains a configuration and an operation of a phase 
compensating plate using drawing 2 . At least the incidence side polarization film 
51, the support substrates 54 and 66, and optics show the phase compensating 
plate 57, the liquid crystal panel 60, and the outgoing radiation side polarization 
film 63 to drawing 2 . Furthermore, at least the modality of two glass substrates 
80 and 81 with which a liquid crystal panel 60 counters, glass substrates 80, the 
liquid crystal layer 82 enclosed among 81, and the liquid crystal molecules 83 
and 84 in a black display mode, and optics show the phase compensating plate 
57. 

[0076] A nematic liquid crystal is optically uniaxial [ forward ] optically, and the 
birefringence by the refractive index of the one direction according to whenever 
[ incident angle ] increasing produces the light which carried out incidence aslant 
to the optical axis. For this reason, the linearly polarized light which carried out 
incidence to the liquid crystal layer of a black display mode produces phase 
contrast by the birefringence, and turns into elliptically polarized light, a part of 
light penetrates an outgoing radiation side polarization film, and a contrast ratio 
falls. A contrast ratio falls, so that the incident angle over the optical axis of a 
liquid crystal molecule becomes large. 

[0077] For this reason, in order to raise a contrast ratio, it is necessary to 



compensate the phase contrast which was produced by the birefringence of the 
liquid crystal layer in a black display mode and which remains with a sufficient 
precision. The direction of orientation of the liquid crystal by the side of the 
incidence side glass substrate 80 differs from the direction of orientation of the 
liquid crystal by the side of the outgoing radiation side glass substrate 81 90 
degrees, and whenever [ orientation angle / of the liquid crystal molecules 83 
and 84 by the side of each orientation film ] serves as hybrid orientation which 
changed in the thickness direction from the glass substrate side continuously. 
[0078] The phase compensating plate 57 is the film which was made to carry out 
orientation of the discotheque liquid crystal 88 which has optically uniaxial 
[ negative ] optically, and constituted it so that whenever [ orientation angle ] 
might change in the thickness direction continuously, and at least optics 
compensates the residual phase contrast by the birefringence in the orientation 
condition of the liquid crystal molecules 83 and 84 of the liquid crystal layer 82 in 
a black display mode with a sufficient precision. The orientation angle of the 
optical phase compensation films 85 and 86 changes in the thickness direction 
continuously from about 4 times to about 68 degrees, and the phase contrast 
with the average orientation angle average at about 40 degrees is about 
60-80nm. 

[0079] At least optics carries out the laminating of the optical phase 



compensation films 85 and 86 corresponding to each, in order that the phase 
compensating plate 57 may compensate the phase contrast by the birefringence 
in the liquid crystal molecule 83 near [ by the side of the incidence side glass 
substrate 80 ] the incidence side orientation film, and the liquid crystal molecule 
84 near [ by the side of the outgoing radiation side glass substrate 81 ] the 
outgoing radiation side orientation film which comes out, respectively. All over 
drawing, typically, corresponding to the liquid crystal molecule 87 of the 
thickness direction of the liquid crystal layer 82, at least the optics which 
compensates the phase contrast by the birefringence makes an arrow head 
contrast the liquid crystal molecule 88 of the phase compensating plate 57, and 
is shown. 

[0080] That is, as tie line ** shows, the discotheque liquid crystal molecule by the 
side of the lower part of the 1st optical phase compensation film 85 of a side only 
with the optics near the liquid crystal panel 60 in the phase compensating plate 
57 performs phase contrast compensation over the liquid crystal molecule by the 
side of superior [ by the side of the incidence side glass substrate 80 ]. Similarly, 
as tie line ** shows, the middle discotheque liquid crystal molecule of the 1st 
optical phase compensation film 85 performs phase contrast compensation over 
the middle liquid crystal molecule by the side of the incidence side glass 
substrate 80, and as tie line ** shows, the discotheque liquid crystal molecule by 



the side of superior [ of the 1st optical phase compensation film 85 ] is 
performing phase contrast compensation over the liquid crystal molecule by the 
side of the lower part. 

[0081] Moreover, as tie line ** shows, the discotheque liquid crystal molecule by 
the side of the lower part of the 2nd optical phase compensation film 86 of a side 
only with optics far from the liquid crystal panel 60 in the phase compensating 
plate 57 performs phase contrast compensation over the liquid crystal molecule 
by the side of the lower part by the side of the outgoing radiation side glass 
substrate 81. Similarly, as tie line ** shows, the middle discotheque liquid crystal 
molecule of the 2nd optical phase compensation film 86 performs phase contrast 
compensation over the middle liquid crystal molecule by the side of the outgoing 
radiation side glass substrate 81, and as tie line ** shows, the discotheque liquid 
crystal molecule by the side of superior [ of the 2nd optical phase compensation 
film 86 ] is performing phase contrast compensation over the liquid crystal 
molecule F by the side of superior. 

[0082] The 1st optical phase compensation film 85 of a side only with the optics 
near a liquid crystal panel 60 between two optical phase compensation films 85 
and 86 which constitute the phase compensating plate 57 performs phase 
contrast compensation over the residual phase contrast in the liquid crystal 
molecule 83 near [ by the side of the incidence side glass substrate 80 ] the 



incidence side orientation film. 

[0083] On the other hand, the 2nd optical phase compensation film 86 of a side 
far from a liquid crystal panel 60 performs phase contrast compensation over the 
residual phase contrast in the liquid crystal molecule 84 near [ by the side of the 
outgoing radiation side glass substrate 81 ] the outgoing radiation side 
orientation film. 

[0084] Although it is the configuration to which the phase compensating plate 57 
carried out [ optics ] the laminating of the two optical phase compensation films 
85 and 86, whether it makes each of the optical phase compensation films 85 
and 86 separate or uses only one side, there is a compensation effect over the 
residual phase contrast by the birefringence. 

[0085] Thus, with the phase compensating plate 57, even if at least the optics 
which compensates the residual phase contrast by the birefringence in the liquid 
crystal layer 82 with a sufficient precision is the case where light with the large 
incident angle to a liquid crystal panel 60 carries out incidence, it can raise the 
contrast ratio of a projection image substantially. 

[0086] The configuration in which at least optics has arranged the phase 
compensating plate between an incidence side polarization film and a liquid 
crystal panel is shown in drawing 3 . The configuration at least whose optics, as 
for (a) of drawing 3 , stuck the phase compensating plate 92 and the incidence 



side polarization film 90 on the both sides of the support substrate 91, (b) of 
drawing 3 the incidence side polarization film 90 to one field of the support 
substrate 91 Lamination, (c) of the configuration with which at least optics 
furthermore stuck the phase compensating plate 92 on the incidence side 
polarization film 90, and drawing 3 is the configuration that at least the incidence 
side polarization film 90 and optics stuck the phase compensating plate 92 on 
the support substrates 91 and 96 which became independent, respectively. 94 is 
an outgoing radiation side polarization film, and 95 is a support substrate. 
[0087] The phase compensating plate 92 is as transparent as optics in itself, and 
light is hardly absorbed, but there is almost no optical loss. Therefore, there is 
almost no brightness lowering with a white display mode. On the other hand, 
according to an external factor, the phase contrast which produces the 
orientation turbulence of phase compensation liquid crystal, and should 
compensate at least optics if the temperature rise of the phase compensating 
plate 92 becomes large is not acquired, but the contrast lowering and the 
unevenness in a black display mode are produced. 

[0088] Moreover, if the components with which at least optics produces a 
birefringence except phase compensating plate 92 intervene between a 
polarization film and a liquid crystal layer and the phase change by the 
temperature and humidity in a field occurs, the phase contrast which should be 



compensated will not be acquired but lowering of unevenness or the 
improvement effectiveness of a contrast ratio will be produced. 
[0089] As a member from which at least optics produces a birefringence except 
phase compensating plate 92, at least the poly vinyl alcohol (PVA) which is the 
polarization film of a polarizing plate film, and optics have sapphire glass which 
is the triacetyl cellulose (TAC) and the support substrate which are used as a 
base material of a phase compensating plate. 

[0090] As for (a) of drawing 3 , at least the incidence side polarization film 90 and 
optics stick the phase compensating plate 92 on the both sides of the support 
substrate 91. Although a glass substrate without a birefringence may be used for 
the support substrate 91, sapphire glass with the large heat dissipation 
effectiveness with high thermal conductivity may be used. However, in the case 
of sapphire glass, it is necessary to make parallel the C shaft projection direction 
of sapphire glass, and the transparency shaft orientations of a polarization film, 
and since a birefringence is produced, it needs to arrange them so that a 
birefringence may not be produced. 

[0091] When the light from the light source carries out incidence, even if the 
incidence side polarization film 90 has the polarization direction of incident light 
parallel to a transparency shaft, it is accompanied by the temperature rise by 
optical absorption. Therefore, there is a merit in constituting the support 



substrate 91 with sapphire [ with high thermal conductivity ] glass with the large 
heat dissipation effectiveness. 

[0092] One side of the incidence side polarization film 90 is air, and if air cooling 
is carried out when another field is the sapphire glass support substrate 91 , heat 
can be efficiently radiated in the heat of the incidence side polarization film 90. 
For this reason, heat conduction to the phase compensating plate 92 is as small 
as optics, and that temperature rise is comparatively small. Therefore, securing 
the dependability of the incidence side polarization film 90, while being able to 
make very small the phase change by the temperature rise of the TAC (triacetyl 
cellulose) layer of the incidence side polarization film 90, even if it is the case 
where a powerful light carries out incidence from the light source, there is no 
unevenness in a black display mode, and the contrast ratio of a projection image 
can be improved. 

[0093] In (b) of drawing 3 it is the configuration that at least optics stuck the 
phase compensating plate 92 on the incidence side polarization film 90. The 
temperature rise of the incidence side polarization film 90 tends to conduct at 
least optics to the phase compensating plate 92, and the heat dissipation 
effectiveness of incidence side polarization film 90 the very thing also falls a little. 
It compares with (a) of drawing 3 . However, between the incidence side 
polarization film 90 and a liquid crystal panel 93 TAC which is the polarization 



film PVA (poly vinyl alcohol) of a polarization film, and the base material of an 
optical phase compensation layer (triacetyl cellulose), Since there is little 
inclusion of the components from which adhesion resin, sapphire glass, etc. 
which are the ingredient of lamination produce a birefringence optically, and the 
phase accompanying a temperature rise changes, there is no unevenness in a 
black display mode, and the improvement effectiveness in a contrast ratio of a 
projection image is large. Therefore, when the temperature rise of the incidence 
side polarization film 90 is comparatively small, there is no unevenness in a 
black display mode, and a contrast ratio can be improved substantially. 
[0094] In (c) of drawing 3 , it is the configuration that the phase compensating 
plate 92 separated at least optics in the incidence side polarization film 90 and 
its support substrate 91. If the phase compensating plate 92 is not influenced of 
the temperature rise of the incidence side polarization film 90 and at least optics 
uses sapphire glass for the support substrate 91 of the incidence side 
polarization film 90, the heat dissipation effectiveness is also dramatically high. 
For this reason, even if it is the case where a very powerful light carries out 
incidence from the light source, the phase change by the temperature rise of the 
TAC (triacetyl cellulose) layer of the incidence side polarization film 90 can be 
made very small. Moreover, at least optics is not accompanied by the 
temperature rise of the phase compensating plate 92, but the dependability of 



the incidence side polarization film 90 can be secured. Therefore, there is no 
unevenness in a black display mode, and the contrast ratio of a projection image 
can be improved substantially. 

[0095] Thus, according to environments, such as optical reinforcement from the 
light source, the incidence side polarization film 90, and temperature of a liquid 
crystal panel 93, when a projection mold display is constituted, when at least (a) 
°f drawing 3 thru/or the optics of drawing 3 as shown in (c) constitute 
arrangement of the phase compensating plate 92 selectively, there is no 
unevenness of a black display mode and a contrast ratio can obtain a high 
projection image. 

[0096] The configuration in which at least optics has arranged the phase 
compensating plate is shown in drawing 4 at the outgoing radiation side of a 
liquid crystal panel. The configuration at least whose optics, as for (a) of drawing 
4 , stuck the phase compensating plate 92 and the outgoing radiation side 
polarization film 94 on the both sides of the support substrate 95, (b) of drawing 
4 the outgoing radiation side polarization film 94 to one field of the support 
substrate 95 Lamination, (c) of the configuration with which at least optics 
furthermore stuck the phase compensating plate 92 on the outgoing radiation 
side polarization film 94, and drawing 4 is the configuration that at least the 
outgoing radiation side polarization film 94 and optics stuck the phase 



compensating plate 92 on the support substrates 95 and 97 which became 
independent, respectively. Differing from the configuration of (a) - (c) of drawing 
3 is the point that at least optics arranges the phase compensating plate 92 
between a liquid crystal panel 93 and the outgoing radiation side polarization film 
94, respectively. 

[0097] The incident light to the outgoing radiation side polarization film 94 sets to 
1 .0 light of the linearly polarized light which carries out incidence to the incidence 
side polarization film 90, and sets the incidence side polarization film 
permeability 0.9 and the permeability containing the numerical aperture of a 
liquid crystal panel 93 to 0.45. In this case, about 0.5 or less are the optical 
reinforcement which carries out incidence only of the optics in the case of having 
arranged to the outgoing radiation side of a liquid crystal panel 93 to the phase 
compensating plate 92 from the case of a configuration of having arranged to the 
incidence side of a liquid crystal panel 93. For this reason, incident light 
reinforcement is dramatically high and the configuration of that at least in the 
optics by light at least optics has arranged the phase compensating plate 92 
between a liquid crystal panel 93 and the outgoing radiation side polarization film 
94 when anxious about property degradation of the phase compensating plate 
92 is better. 

[0098] Like drawing 3 , according to the temperature environment around the 



phase compensating plate 92, when at least drawing 4 (a) thru/or optics as 
shown in (c) constitute arrangement of the phase compensating plate 92 
selectively, at least the temperature rise level or optics of the outgoing radiation 
side polarization film 94 or a liquid crystal panel 93 do not have the unevenness 
of a black display mode, and a contrast ratio can obtain a high projection image. 
[0099] In the configuration of a projection mold indicating equipment like drawing 
1 , when the f number of the illumination-light study means 39 arranged [ in the 
case of 2.0 (the incident light include angle to a liquid crystal panel is **14.5 
degrees) ] a phase compensating plate between an incidence side polarization 
film and a liquid crystal panel at least in optics, the improvement effectiveness of 
an about 1 .6 times as many contrast ratio as this was acquired. 
[0100] Although the phase compensating plates 57, 58, and 59 arrange at least 
optics corresponding to green, red, and the blue liquid crystal panel of three 
sheets, you may arrange so that it may correspond to the liquid crystal panel of 
one sheet or two sheets. In this case, the contrast ratio of optics of the projection 
image of the colored light which has arranged the phase compensating plate 
improves. 

[0101] as mentioned above, high [ which does not have the unevenness in a 
black display when at least the optics which compensates the residual phase 
contrast by the birefringence of the liquid crystal layer in a black display mode 



between an incidence side or an outgoing radiation side polarization film and a 
liquid crystal panel arranges a phase compensating plate ] -- a contrast 
projection image is realizable, since [ furthermore, ] a projection mold display is 
constituted using the liquid crystal panel of three sheets -- bright -- uniform -- 
high resolution and high - there is very big effectiveness that a contrast 
projection mold display is realizable. 

[0102] (Gestalt 2 of operation) Drawing 5 shows the configuration of the 
projection mold display of the gestalt 2 of operation of this invention. As a liquid 
crystal light valve, one liquid crystal panel of the transparency mold in which the 
light filter was formed is used. 

[0103] A parabolic mirror and 102 the discharge lamp whose 100 of a sign is the 
light source, and 101 The 1st lens array plate, The 2nd lens array plate and 104 
103 A polarization separation prism array, 1/2 wavelength plate whose 105 is a 
polarization revolution means, the polarization conversion optical element by 
which 106 was constituted from a polarization separation prism array 104 and 
1/2 wavelength plate 105, A reflective mirror for 107 to bend a condenser lens 
and for 108 bend an optical path and 109 are the illumination-light study means 
in the gestalt 2 of this operation. 

[0104] Moreover, for a field lens and 111, as for an outgoing radiation side 
polarization film and 117, an incidence side polarization film, the light filter with 



which a phase compensating plate and 115 were formed in the liquid crystal 
panel, and, as for a support substrate and 113, 112 was formed at least for 
optics on the liquid crystal panel 115, as for 114, and 116 are [ 110 of a sign / a 
support substrate and 118 ] projection lenses. Differing from the projection mold 
display of the gestalt 1 of operation is a point which constitutes one projection 
mold display using a liquid crystal panel. 

[0105] At least the field lens 110, the incidence side polarization film 111, the 
support substrate 112, and optics penetrate the phase compensating plate 113 
and a light filter 1 14, and the light which carried out outgoing radiation from the 
illumination-light study means 109 carries out incidence to a liquid crystal panel 
1 1 5. The light filter 1 1 5 of blue, green, and red is formed in each pixel of a liquid 
crystal panel 115. 

[0106] A liquid crystal panel 115 is an active-matrix method, it changes the 
polarization condition of the light which carries out incidence by control of the 
applied voltage to the pixel according to a video signal, modulates light 
combining the incidence side polarization film 111 arranged so that a 
transparency shaft may be intersected perpendicularly with the both sides of a 
liquid crystal panel 115, and the outgoing radiation side polarization film 116, 
and forms an image. Amplification projection of the light which penetrated the 
outgoing radiation side polarization film 116 is carried out on a screen (not 



shown) with the projection lens 118. Since one sheet is constituted using a liquid 
crystal panel, a small projection mold display can consist of low cost. 
[0107] With the phase compensating plate 113, even if at least the optics which 
compensates the residual phase contrast by the birefringence in the liquid 
crystal layer of a liquid crystal panel 115 with a sufficient precision is the case 
where light with the large incident angle to a liquid crystal panel 115 carries out 
incidence, the birefringence in the liquid crystal layer in a black display mode 
becomes small substantially, and can improve the contrast ratio of a projection 
image substantially. 

[0108] To the support substrate 112, at least the incidence side polarization film 
1 1 1 and optics can control the temperature rise to the phase compensating plate 
113 using sapphire glass with the large heat dissipation effectiveness by the 
configuration in which at least the incidence side polarization film 1 1 1 and optics 
stick the phase compensating plate 113 on the both sides of the support 
substrate 112. Therefore, securing the dependability of the incidence side 
polarization film 111, even if it is the case where a powerful light carries out 
incidence from the light source, the unevenness in a black display mode is small, 
and a contrast ratio can obtain a high projection image. 

[0109] as mentioned above ~ about optics -- a phase compensating plate -- high 
- the projection mold display which realizes a contrast projection image can be 



constituted. Moreover, since it constitutes using the liquid crystal panel of one 
sheet, a projection mold display [ that it is very small and low cost ] can be 
constituted. The liquid crystal panel of the monochrome which does not form a 
light filter may be used for a liquid crystal panel. In this case, a still low cost 
projection mold display can be constituted. 

[0110] (Gestalt 3 of operation) Drawing 6 shows the configuration of the 
projection mold display of the gestalt 3 of operation of this invention. The liquid 
crystal panel which formed the micro-lens array of a color separation mold as a 
liquid crystal light valve is used. 

[0111] As for the discharge lamp whose 120 of a sign is the light source, 1/2 
wavelength plate a polarization separation prism array and whose 125 the 1st 
lens array plate and 123 are [ 121 / for a parabolic mirror and 122 ] polarization 
revolution means as for the 2nd lens array plate and 124, the polarization 
conversion optical element by which 126 is constituted from a polarization 
separation prism array 124 and 1/2 wavelength plate 125, and 127, a condenser 
lens and 128 are illumination-light study means, the color separation optical 
means by which the dichroic mirror of a green echo and 1 30 were constituted for 
129, and the dichroic mirror of a red echo and 132 were constituted for the 
dichroic mirror of a blue echo, and 131 from a dichroic mirror 129,130,131, and 
133 -- a field lens and 134 - an incidence side polarization film and 135 ~ for a 



support substrate and 136, as for a liquid crystal panel and 138, a phase 
compensating plate and 137 are [ optics /an outgoing radiation side polarization 
film and 139 ] projection lenses as for a support substrate and 140. 
[0112] The micro lens of each [ 141 / as a component of a liquid crystal panel 
137 / 142 / a micro-lens array and ] and 143 are [ a substrate, and 145R, 145G 
and 145B of a liquid crystal layer and 144 ] red, green, and pixel opening about 
blue, respectively. 

[0113] Differing from the projection mold display of the gestalten 1 and 2 of the 
above-mentioned operation is a point which constitutes one projection mold 
display using the liquid crystal panel in which the micro-lens array was formed. 
[0114] Incidence of the light which carried out outgoing radiation from the 
illumination-light study means 128 is carried out to the color separation optical 
means 132. The light which carried out incidence to the color separation optical 
means 132 is separated into the colored light of blue, green, and red by the 
dichroic mirror 130 of a blue echo, the dichroic mirror 129 of a green echo, and 
the dichroic mirror 131 of a red echo. At least the field lens 133, the incidence 
side polarization film 134, the support substrate 135, and optics penetrate the 
phase compensating plate 136, and the colored light of blue, green, and red 
carries out incidence to a liquid crystal panel 137. An optical axis carries out 
incidence of each colored light which carried out incidence to the liquid crystal 



panel 137 at the include angle from which only phi differed, respectively. The 
video signal of blue, green, and red converges and carries out incidence of each 
colored light of blue, green, and red to each pixel opening 145B, 145G, and 
145R of the liquid crystal panel 137 impressed independently by the micro-lens 
array 141. A liquid crystal panel 137 is an active-matrix method, it changes the 
polarization condition of the light which carries out incidence by control of the 
applied voltage to the pixel according to a video signal, modulates light 
combining the incidence side polarization film 134 arranged so that a 
transparency shaft may be intersected perpendicularly with the both sides of a 
liquid crystal panel 137, and the outgoing radiation side polarization film 138, 
and forms an image. Each colored light which penetrated the liquid crystal panel 
137 penetrates the outgoing radiation side polarization film 138, and 
amplification projection is carried out on a screen (not shown) with the projection 
lens 140. 

[01 15] The angle phi which the colored light of green [ which carry out incidence 
to the micro-lens array 141 of a color separation mold / the red and green ], and 
blue makes is decided by the pixel pitch of a liquid crystal panel 137, and the 
focal distance of a micro lens 142. A micro lens 142 is the width of face 
equivalent to the width of face of the pixel openings 145R, 145G, and 145B, and 
the micro-lens array 141 is the configuration of a lenticular lens. The micro lens 



forms the transparence substrate by the ion-exchange method etc. 
[0116] With the phase compensating plate 136, even if at least the optics which 
compensates the residual phase contrast by the birefringence in the liquid 
crystal layer 143 of a liquid crystal panel 137 with a sufficient precision is the 
case where light with the large incident angle to a liquid crystal panel 137 carries 
out incidence, the birefringence of the liquid crystal layer 143 in a black display 
mode becomes small substantially, and can improve the contrast ratio of a 
projection image substantially. 

[0117] To the support substrate 135, at least the incidence side polarization film 
134 and optics can control the temperature rise to the phase compensating plate 
136 using sapphire glass with the large heat dissipation effectiveness by the 
configuration in which at least the incidence side polarization film 134 and optics 
stick the phase compensating plate 136 on the both sides of the support 
substrate 135. therefore -- even if it is the case where a powerful light carries out 
incidence from the light source, while securing the dependability of the incidence 
side polarization film 134 -- the unevenness in a black display mode -- small -- 
high -- a contrast projection image is obtained. 

[01 18] as mentioned above - about optics - a phase compensating plate -- high 
- the projection mold display which realizes a contrast projection image can be 
constituted. Moreover, since a projection mold display is constituted using the 



liquid crystal panel in which the color separation mold micro-lens array of one 
sheet was formed, a projection mold display [ that it is comparatively bright and 
very small and low cost ] can be constituted. 

[0119] (Gestalt 4 of operation) Drawing 7 shows the configuration of the 
projection mold display of the gestalt 4 of operation of this invention. As a liquid 
crystal light valve, three liquid crystal panels of a reflective mold are used. 
[0120] A reflective mirror for the discharge lamp whose 150 of a sign is the light 
source, 1/2 wavelength plate a polarization separation prism array and whose 
155 the 1st lens array plate and 153 are [151 / for a parabolic mirror and 152 ] 
polarization revolution means as for the 2nd lens array plate and 154, the 
polarization conversion optical element by which 156 is constituted from a 
polarization separation prism array 154 and 1/2 wavelength plate 155, and 157 
to bend a condenser lens, and for 158 bend an optical path, and 159 are 
illumination-light study means. It is the color separation optical means by which 
the dichroic mirror of a blue echo was constituted for 1 60, and the dichroic mirror 
of a green echo and 162 were constituted for 161 from a dichroic mirror 160,161. 
It is 1/2 wavelength plate for the dichroic prism which is the color composition 
optical means by which a phase compensating plate and 173,174,175 are 
constituted for the polarization separation prism with which 163 was equipped 
with the reflective mirror and 165,167,169 was equipped with the polarization 



demarcation membrane 164,166,168, respectively, and 170,171,172, and, as for 
a support substrate and 176,177,178, at least optics is constituted from a 
dichroic mirror 179 of a red echo and a dichroic mirror 180 of a blue echo, as for 
the liquid crystal panel of a reflective mold and 181, and 182 to prevent a 
projection lens, and for 183,184 prevent an irregular color. 
[0121] Incidence of the light which carried out outgoing radiation from the 
illumination-light study means 159 is carried out to the color separation optical 
means 162. The light which carried out incidence to the color separation optical 
means 162 is separated into the colored light of blue, green, and red by the 
dichroic mirror 160 of a blue echo, and the dichroic mirror 161 of a green echo. 
Incidence of the colored light of green [ which was separated ], red, and blue is 
carried out to the polarization separation prism 165,167,169, respectively. The 
polarization separation prism 165,167,169 is prism which has the polarization 
demarcation membrane 164,166,168 which consists of dielectric multilayers, 
respectively. The incident angle of a polarization demarcation membrane is 45 
degrees, makes P polarization over a polarization demarcation membrane side 
penetrate, and reflects S polarization. At least optics penetrates the phase 
compensating plate 170,171,172 and carries out incidence of the S polarization 
of the colored light of green and red who were reflected, and blue to the liquid 
crystal panel 176,177,178 of a reflective mold, respectively. 



[0122] The liquid crystal panel 176,177,178 of a reflective mold is an active 
matrix, and is equipped with a liquid crystal layer and the reflective film. A twist 
nematic liquid crystal is used for liquid crystal 45 degrees. If an electrical 
potential difference is impressed according to a video signal, as for the liquid 
crystal panel of a reflective mold, the birefringence of liquid crystal will change. 
Liquid crystal is penetrated and it is reflected by the reflective film, and the 
incident light to the liquid crystal panel of a reflective mold is the process which 
penetrates liquid crystal again, and the polarization condition of light changes 
with birefringences from S polarization to P polarization, and it carries out 
outgoing radiation. 

[0123] After [ which carried out outgoing radiation from the liquid crystal panel 
176 of a reflective mold ] at least optics penetrates the phase compensating 
plate 170 and the polarization separation prism 165, incidence of the colored 
light of green P polarization is carried out to the dichroic prism 181 which is a 
color composition optical means. After each colored light of P polarization of red 
and blue which carried out outgoing radiation from the liquid crystal panel 
177,178 of a reflective mold, respectively penetrates the polarization separation 
prism 167,169 and rotates the polarization direction to S polarization with 1/2 
wavelength plate 183,184, incidence of it is carried out to the dichroic prism 181 
which is a color composition optical means. Each colored light of green, red, and 



blue is compounded with a dichroic prism 181, and amplification projection is 
carried out on a screen with the projection lens 182. 

[0124] In the above, each blue colored light is considered as S polarization with 
the red reflected with a dichroic mirror 179,180, and green colored light which 
penetrates a dichroic mirror 179,180 is considered as P polarization for 
preventing an irregular color. The direction of it of P polarization [ polarization / 
S ] of the P polarization about transparency as a band property is because the 
band is large. 

[0125] On the other hand, it reflects by the polarization separation prism 
165,167,169, and S polarization from which a polarization condition does not 
change with the liquid crystal panels 176,177,178 of a reflective mold returns to 
the illumination-light study means 159 side. Thus, amplification projection of the 
optical image formed as change of the polarization condition of light with the 
liquid crystal panel of a reflective mold is carried out on a screen (not shown). At 
least the optics in which a full color projection image is formed the phase 
compensating plate 170,171,172 In order to compensate the residual phase 
contrast by the birefringence in the liquid crystal layer of a liquid crystal panel 
with a sufficient precision, Even if it is the case where light with the large incident 
angle to a liquid crystal panel 176,177,178 carries out incidence, the 
birefringence of the liquid crystal panel in a black display mode becomes small 



substantially, and can improve the contrast ratio of a projection image 
substantially. 

[0126] Since light penetrates at least optics twice to a phase compensating plate 
when using a reflective mold liquid crystal panel, it constitutes so that the 
residual phase contrast by the birefringence of a liquid crystal layer may be 
compensated twice with the phase contrast in transparency. 
[0127] In order not to use a polarization film in the case of the liquid crystal panel 
of a reflective mold, the temperature rise of the phase compensating plate 
170,171,172 is comparatively as small as optics, and since there is also no 
inclusion of the optic which produces a birefringence, the unevenness in a black 
display mode is not produced. 

[0128] As mentioned above, with a phase compensating plate, at least optics 
does not have the unevenness in a black display mode, and can constitute the 
projection mold display which can realize the projection image of high contrast. 
Since it constitutes using the liquid crystal panel of the reflective mold of three 
sheets, a projection mold display it is bright and highly minute and small can be 
constituted. 

[0129] In addition, in the gestalt of each above-mentioned operation, although 
the projection mold display of front projection was shown, the projection mold 
display of tooth-back projection may be constituted using the screen of a 



transparency mold. 
[0130] 

[Effect of the Invention] Since the residual phase contrast produced by the 
birefringence of the liquid crystal panel in a black display mode when at least 
optics equipped with the phase compensating plate between polarization films 
and liquid crystal light valves required for image formation or the front face of the 
liquid crystal light valve which is the liquid crystal panel of a reflective mold can 
be compensated as mentioned above according to this invention, there is 
dramatically excellent effectiveness that the contrast ratio of a projection mold 
display can be substantially made high. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the projection mold display in the gestalt 1 of 
operation of this invention 

[Dra i'ing 2] The block diagram of the body of the projection mold display in the 
gestalt 1 of operation of this invention 

[Drawing 3] At least the optics of this invention is the 1st arrangement block 



diagram of a phase compensating plate. 

[Drawing 4] At least the optics of this invention is the 2nd arrangement block 
diagram of a phase compensating plate. 

[Drawing 5] The block diagram of the projection mold display in the gestalt 2 of 
operation of this invention 

[Drawing 6] The block diagram of the projection mold display in the gestalt 3 of 
operation of this invention 

[Drawing 7] The block diagram of the projection mold display in the gestalt 4 of 
operation of this invention 

[Drawing 8] The block diagram of the conventional projection mold display 
[Description of Notations] 

30.100.120.150 .... Lamp 

31.101.121.151 .... Parabolic mirror 

32.102.122.152 .... 1st lens array plate 

33.103.123.153 .... 2nd lens array plate 

34.104.124.154 .... Polarization separation prism array 
35, 105, 125,155,183,184.... 1/2 wavelength plate 

36.106.126.156 .... Polarization conversion optical element 

37.107.127.157 .... Condenser lens 

38, 43, 44, 45,108,158,163 .... Reflective mirror 



39,109,128,159 .... Illumination-light study means 
40 .... Dichroic mirror of red transparency 

41.129.161 .... Dichroic mirror of a green echo 

42.132.162 .... Color separation optical means 
46 47 .... Relay lens 

48, 49, 50,110,133 .... Field lens 

51, 52, 53, 90,111,134 .... Incidence side polarization film 

54, 55, 56, 66, 67, 68, 91, 95, 96,112,117,135,139 .... Support substrate 

57, 58, 59, 92,113,136 .... At least optics is a phase compensating plate. 

60, 61, 62, 93,115,137 .... Liquid crystal panel 

63, 64, 65, 94,116,138 .... Outgoing radiation side polarization film 

70,131,179 .... Dichroic mirror of a red echo 

71,130,160,180 .... Dichroic mirror of a blue echo 

72,181 .... Dichroic prism 

73,118,140,182 .... Projection lens 

80 81,144 .... Substrate of a liquid crystal panel 

82,143 .... Liquid crystal layer 

83 .... Liquid crystal molecular orientation near the incidence side orientation film 

84 .... Liquid crystal molecular orientation near the outgoing radiation side 
orientation film 



85 .... 1st optical phase compensation film 

86 .... 2nd optical phase compensation film 

87 .... Liquid crystal molecule 

88 .... DIKO stick liquid crystal molecule 
114 .... Light filter 

141 .... Micro-lens array 

142 .... Micro lens 

145B, 145G, 145R .... Pixel opening 

164.166.168 .... Polarization demarcation membrane 

165.167.169 .... Polarization separation prism 



